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MECHANICAL SEALS: a 24-page practical manual > p 109 





Allen-Sherman-Hoff Pneumatic Ash-Handling System installed under pressurized 


boilers at Philadelphia Electric Company's Delaware Station. Ashes feed by gravity 
directly to ash hoppers, and are subsequently sized by clinker grinders for convey- 
ance through the transport system. Water pollution is completely eliminated. 


The new extension to the Delaware Station of the Philadel- 
phia Electric Company, where installation of an A-S-H 
Pneumatic System eliminated the use of water for the 
transportation of ash. Result: No stream pollution. 


First pneumatic ash-handling system under pressurized boilers 


PLANT 


PREVENTS WATER 


Looking for a practical way to prevent stream 
pollution, Philadelphia Electric Company chose 
an A-S-H Pneumatic Ash-Handling system. 
This A-S-H system, first of its type under 
pressurized boilers, is completely dry, totally 
enclosed, highly efficient. Bottom ash is conveyed 
to a temporary storage tank by means of a steam 
jet exhauster which produces the necessary 
vacuum. There’s no dust. No water pollution. 
If your plant is located in an urban or suburban 


POLLUTION 


AT POWER 


area, where refuse must be removed by truck, 
railroad car or barge, an A-S-H Pneumatic Ash- 
Handling System can be a real advantage. Our 
Catalog 652 gives full details of design and opera- 
tion with diagrams and sectional views of typical 
installations. Write today for your free copy. 


The Allen-Sherman-Hoff Company 


259 E. Lancaster Ave., Wynnewood, Pa. 
Offices and Representatives in Principal Cities 


MATERIALS HANDLING SYSTEMS 
hydrojet hydraulic /hydrovac pneumatic 





Elevating...Feeding...Conveying 


LINK-BELT Bulk-Flo chosen for all 3 
basic coal handling functions 












































At Lemuel Shattuck Hospital, Boston, Bulk-Flo No. 1 elevates coal from 
truck hopper, discharges to silo. No. 2 Bulk-Flo reclaims stored coal, elevates 
it to a separated-run Bulk-Flo No. 3, which travels horizontally over stoker 
hoppers. Coal is discharged from lower run to any of three stoker hoppers 
through rack and pinion gates. A closed circuit system is provided by dis- 
charge spout at end of lower run connecting to return run of Bulk-Flo No. 2. 





| N this installation Bulk-Flo handles the coal all the 

way—from truck hopper, to and from storage silo, P 
to any of three stoker hoppers. Compactness of LINK-BELT power plant equipment includes: 
Bulk-Flo plus its ability to convey and elevate in a 
single unit made it ideal for this application. 

Versatile Bulk-Flo consists of an endless strand of 
chain to which solid flights are bolted, operating in a 
close-fitting, dust-tight casing. Design permits efficient 
operation whether flights are fully or partially loaded. 

Link-Belt’s line of coal handling equipment is com- 
plete—see list at right. Our engineers have experience 
gained through hundreds of successful installations. 
They'll work with your engineers or consultants .. . 
give you lower cost per ton of coal handled. a 

Whether your plant is large or small, bring your COAL HANDLING EQUIPMENT 
coal handling needs to Link-Belt. Call your nearest 
Link-Belt office for full information and a copy of vo egg oneal Bh ng Rat iad poe abe Ria mg Bon Mg 
Bulk-Flo Book 2475 or Book 2410, containing 44 Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, 


‘ , te 2 : és , : ox Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
pages of typical power plant equipment and layouts. Representatives Throughout the World. mee 


Belt, screw, Bulk-Flo, apron and flight conveyors; bucket 
carriers, bucket elevators, skip hoists, car shakers and 
dumpers, weigh larries, coal crushers and a complete line 
of chains and mechanical power transmission machinery. 
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DE LAVAL 


BARREL TYPE 


BOILER FEED PUMPS 











Bulletin 
contains helpful data 


Bulletin 1506 on the De Laval 
barrel type boiler feed pump 
covers all major design points... 
has cross-section cutaway illus- 
tration for easy reference. 

Write for your copy. 


give dependable service 
at Gaylord Container 








Here’s additional proof of De Laval reliability on the line in the 
Bogalusa, La. plant of the Gaylord Container Corporation. These two 

De Laval barrel type boiler feed pumps are both driven by De Laval MCP 
turbines operating at 850 psi, with steam temperature at 825 F. 

@ De Laval barrel type boiler feed pumps are widely used by 

industrial plants and public utilities. They operate at pressures up to 
5,500 psi. These units offer many important design advantages, 

such as double volute diaphragm, individual diaphragm bolting, positive 
sealing between suction and discharge chamber and bare shaft 
construction. Their dependability is proven by year-in, year-out service. 


ENZNG Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 


815 Nottingham Way, Trenton 2, New Jersey 
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ENGINEERING AND MANAGEMENT 


x 
IRECMAROCAL SEAL 6 pegs practice! meme! > 9 10" 


Taconite, newest commercial iron ore, is big power user 








Fire-resistant turbine lube fares well in boiler-feed pump 

Fault currents: Today’s big problem__ MECHANICAL SEALS and packing have 
a common purpose in life—-keeping fluids 
in place during motion of a machine part. 
How to lengthen condenser-tube life Powenr’s latest practical manual, p 109, is 
Nuclear reprocessing—economic hurdle? but one of a series on seals, each authored 
by Associate Editor Steve Elonka. Past 
manuals cover Piston Rings, Gaskets, Pack- 
Nuclear notes: News of latest developments —_-_->-— ing: reprints are available. 

Portable ultrasonic unit checks 1690 feet of scroll-case weld__ New materials and techniques are fast 
entering the sealing field—a field where 
ultimate success measured in terms of leak 
stoppage can mean billions yearly to Amer- 
Five treatment-methods clean, clarify plant water supply ican industry. It was this staggering poten- 
tial that prompted publishing this series. 


Get the right enclosure for large motors in hinanenibbin areas_ 








First truly packaged coal-burning watertube burner 


Power services in the Coliseum, New York’s biggest show place__ 
Turbocharging of 4- and 2-cycle diesels steps up performance 


Enter the 1956 modernization award program now___ 
Data sheet: Heat flow by conduction through flat walls__ 
Next month... 


Transformer performance is largely de- 


PLANT OPERATION AND MAINTENANCE termined on the designer’s board. But 


you'll benefit from this upcoming article 
MANUAL ON MECHANICAL SEALS: 24-page report___— 109 showing how designers juggle impe- 
Mechanical seals_ _. 110 Flatness, finishes, materials. 116 dance, losses, noise limits to match 


Balanced, unbalanced seals 114 Mass-produced seals__ 122 ee ee 
Cooling systems, how to measure hardness__ 130 Feedwater heaters, open and closed, 
Captive-caustic method ends inhalation and burn hazards 133 many be bull gene 08 vertices Gawee 
tomorrow. April article suggests sav- 

Portable tension-meter finds new uses as maintenance tool 134 ings in station costs up to $15 per kw. 


Ever see a homopolar generator? __ : : 136 





Gas-turbine operating data, based on 
Switzerland’s 40-mw Beznau Station, is 
Practical ideas__......_ 138 HOWe Sih ce 152 theme of lead article next month. You'll 


Plant problems_______._._ 144 Fluid facts: No.7 in aseries 154 get operating costs over 7-year period. 


Epoxy resins try for splice insulation 137 





peomewtks —...__.. 190 Marmaduke Surfaceblow 156 Maintenance shops spread through 
many buildings? Philadelphia Electric 
gathered theirs into a single structure 


READER SERVICE SECTION for maintenance only: it’s paying off. 


This month’s service features 160 Plant equipment news 
Reports from the field 162 New free literature _ 
Technical briefs_ ceatiiha George Edwards___ 


... and future months 


Welding electrodes—iron-powder coated 
type—have stacked up a variety of 
claims. Watch for May article designed 


to help decide where they fit your needs. 
Print order this issue: 47,873 
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TUNE IN: TEXACO STAR THEATER starring JIMMY DURANTE on TV Sat. nights. METROPOLITAN OPERA radio broadcasts Sat. afternoons. 
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DIESELS at the city power plant, Vero Beach, 
Florida. Three Nordberg and two Mclintosh- 
Seymour engines—plus all plant auxiliaries — 
are 100% Texaco-lubricated. 


Comparison Proves TEXACO Best for diesels 
at Vero Beach, Florida, power plant 


The entire power plant at Vero Beach, Florida— 
including five diesels totaling over 12,000 h.p.—has 
been 100% Texaco-lubricated for the past two years. 
This confidence in Texaco began when Texaco Ursa 
Oil was tested against a leading competitive brand. 
Says Superintendent of Power Plant Fred Gossett: 

“Texaco Ursa Oil definitely showed a superior 
ability to keep our diesels clean and free from deposits, 
prevent stuck rings and valves, reduce wear. We 
decided on Texaco Ursa Oil for all our diesels, and 
have been more than satisfied with the results—higher 
engine efficiency, lower fuel and maintenance costs.” 

Operators everywhere enjoy similar benefits. In 
fact — 


For over 20 years, more stationary diesel h.p. 
in the U.S. has been lubricated with Texaco 
than with any other brand. 


The complete line of Texaco Ursa Oils is especially 
refined and processed to assure more power with 
less fuel over longer periods between overhauls —for 
all diesels, gas and dual-fuel engines. 

_A Texaco Lubrication Engineer will gladly help 
you select the one best suited to your engines. Just 
call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States or write: 

The Texas Company, 135 East 42nd Street, New 
York 17, N.Y. 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 
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Surrealistic engineering: A new slant on mechanical seals 
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After tracking down mechanical-seal data for a full year, Associate 
Editor Steve Elonka, a week or so ago, put a finishing touch to the 
practical manual, p 109, this issue. With the job on press, Steve mused, 
“If I were Salvador Dali the surrealist painter, how would I interpret 
the significance of mechanical seals for industry?” After roughing out 
his thoughts on paper, Elonka had Artist Gordon Draper, of the McGraw- 
Hill Art Dept, water-color a finished sketch. Above drawing is the 
result. Here’s how Steve explains it: 


The soft watch draped over the shaft is an old Dali trademark. Here 
it means that mechanical seals are hot stuff, both temperaturewise and 
in popularity. The slide rule is tied pretzel-like because in designing 
mechanical seals many variables crop up that are far off the beaten 
path, yet must be considered. The plant engineer is up a tree because 
many plant engineers are figuratively “up a tree” with today’s sealing 
problems. Why is he drinking beer? Simply because he sees the pretzel. 
Why else? Why does he have a hole in his head? “Because,” as Steve 
pointedly puts it, “he should get out of the tree and get acquainted 
with the mechanical seal.” 


The bat is flying into the setting sun with a bottomless bucket be- 
cause mechanical seals are not supposed to leak—don’t need a bucket. 
Why a bat? Because after a Power editor works on a special report or 
practical manual for close to a year, he starts going batty. As for the 
butterfly on the tree, it’s symbolic of jam-type packing evolving into 
a mechanical seal . . . sort of metamorphosis. 

Loose screw is Artist Gordon Draper’s little touch. He usually signs 
his work, but in this case he said sadly, “Your readers will understand.” 
Then he headed for the Bent Propeller Bar. 





On the banks of the Ohio, right now, these two 
huge electric plants are turning out power at the rate 
of over 18-billion kilowatt-hours annually. They are, 
respectively, the first and second largest investor- 
owned power plants in the world. 

They stand on what was farmland less than three 
and one-half years ago. 

Their completion, substantially ahead of schedule, 
is the result of the outstanding teamwork of manage- 
ment, investors, engineers, technicians and workers 
in privately-owned utilities and their suppliers. 

The vast power output of these plants, almost half 
as much electricity as all France produces, is ready to 
assure uninterrupted operation of the Atomic Energy 
Commission’s uranium diffusion center near Ports- 
mouth, Ohio. 

When the AEC made its enormous needs known, 
15 private electric companies* joined forces to form 
the Ohio Valley Electric Corporation and its subsidi- 
ary, Indiana-Kentucky Electric Corporation. Pooling 
their resources in men, money and experience, they 
and their suppliers worked faster than the construc- 
tion timetable. In quick order the 11 gigantic B&W 
boilers, the turbines, generators, buildings—and all 
the vast complex of auxiliary equipment—were de- 


signed, built and placed into operation. 


KYGER CREEK PLANT, at Cheshire, Ohio, with a 
capacity of 1,075,000 kilowatts, is the world’s 
second largest investor-owned power plant. 


- 


The first generating units were placed in com- 
mercial operation in February 1955. The final unit 
went on the line in February 1956 at Clifty Creek, 
marking the largest installation of power in a single 
project ever made in a twelve-month period. 

All Americans can be proud of OVEC-IKEC for 
this great accomplishment. What appears to be a 
miracle, in reality is, a clear demonstration of what 
private enterprise and enlightened government, work- 
ing together, can accomplish for the benefit of the 
entire nation. 

The future will undoubtedly pose many similar 
challenges. Can they be met? Are enough young 
engineers, business men, technicians, and skilled 
workers being developed to accept these great respon- 
sibilities? Babcock & Wilcox, like so many other 
American firms, is pledging its resources to guarantee 
that the answer will be “Yes!” Recruiting and train- 
ing young men, expanding and modernizing produc- 
tion facilities, conducting extensive research and 
engineering development projects—all are part of a 
long range B&W program to contribute its share to 
the technical and economic progress so necessary 
for the continued growth of the nation. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York 17, N. Y. 
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the Ohio River 





A EE SEI Rh a 
CLIFTY CREEK PLANT, at Madison, Indiana, 
with a capacity of 1,290,000 kilowatts, is 
the world’s largest investor-owned power plant. 


“SPONSORING COMPANIES OF 
OVEC-IKEC 
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11 B&W Open-Pass Boilers generate steam for the BABCOC€C : 
two piants. Each boiler produces 1,330,000 Ib of 

steam per hr at 2000 psi and 1050 F, with reheat : 
to 1050 F. The utilization of high temperatures, & WILCOX 

high pressures and reheat at both plants places them 

among the most efficient and economical in operation. , 
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A Diamond Policy for Decades: 





Diamond engineers have always felt that it isn’t enough to design a mechanism that will 
do a particular job. It is also important to make that mechanism as simple and dependable 
as possible. It has been a Diamond policy for decades to “keep it basic’’. . . to avoid unneces- 
sary complications that make trouble for users. 


Diamond Soot Blowers are simple, effective, dependable. Typical of this is the single motor 
drive on the Model IK Long Retracting Blower. One motor working through a simple system 
of rugged gears simultaneously propels the carriage and rotates the lance tube. The ultimate 
in simplicity and reliability, there is only one set of motor elements, one set of control 
elements, and one set of power supply facilities to operate and maintain. Long experience 
with all kinds of cleaning problems has demonstrated conclusively that there is a single 
universal cleaning pattern suited to substantially all conditions encountered. 


Other important features of Model IK are the mechanically operated valve with adjustable 
pressure control, and the positive gear drive. For additional information ask for Bulletin 1080 U. 


The many advantages of Diamond Model IK Long Retracting 
Blowers are explained in Bulletin 1080 . . . write for a copy. 
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A Single Motor (air or electric) 
Both Rotates and Propels 
the Long Lance Tube 




















Diamond Specialty Limited Windsor, Ontario 
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NEW SUPERCHARGED 


developed by Foster Wheeler 


offers FIVE IMPORTANT 


_— WHEELER has developed a new super- 
charged boiler of far-reaching significance to the 
power industry. 


In the supercharged cycle, diagrammed schemati- 
cally on the facing page, high pressure combustion 
gases leaving the boiler are used to drive a gas tur- 
bine which, in turn, compresses combustion air for 
the boiler and drives an auxiliary generator. Spent 
gases from the turbine pass through an economizer 
and thence to the stack. 


The following advantages are inherent in this 
supercharged boiler cycle. 


7, There is a marked increase in overall plant econ- 
omy. When utilizing maximum gas turbine operating 
temperatures, net power developed by the gas tur- 
bine can run as high as 15% of total plant output, 
with an overall gain of 10% in cycle economy. Even 
when operating at lower exit-gas temperatures, where 
the gas turbine is used only to drive the compressor, 
cycle economy is increased by the amount of power 
that would otherwise be required for operating the 
fans of a conventional boiler. 


2. The supercharged boiler permits a rather as- 
tounding reduction in size and weight, due to much 
higher heat absorption rates. A supercharged boiler 
may weigh from ¥/2 to % as much as a conventional 
boiler of equivalent capacity. This, of course, permits 
a substantial saving in first cost—as much as 25% 
or more, depending on cycle conditions. 


3, Start-up time is extremely short compared to 
that of a conventional steam generator. 


4. The supercharged boiler responds much more 
quickly to load changes. 


5. Boilers can be completely shop fabricated and 
shipped ready to install. 


To obtain the design symmetry essential for this 
pressurized firing service, the boiler drum is mount- 
ed separately above the boiler furnace—connected 
to it by external risers and downcomers. The furnace 
is fully enclosed with waterwall surface and a metal 
baffle separates the furnace tubes from the convec- 
tion section. Superheated pancake coils are located in 
the base of the firing chamber. 


Foster Wheeler has built three of these super- 
charged boilers and a fourth is now under construc- 
tion. At present, units can be furnished for natural 
gas or light fuel firing. 


For complete information on this important Foster 
Wheeler development, send for a copy of the Decem- 
ber issue of “Heat Engineering”. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N.Y. 











L 
b 





Comparison of physical dimensions of a convenfional boiler (gray) and 
supercharged boiler (red). Both units are designed to furnish steam at 
1200 psi, 950F for a 43,000 kw station. 


FosTER \f] WHEELER 


NEW YORK e« LONDON e PARIS e ST. CATHARINES, ONT. 
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BOILER 


ADVANTAGES... 


GAS TO STACK 





HIGH OVERALL 
ECONOMY 


DRASTIC REDUCTION 
IN SIZE AND WEIGHT 


SHORT STARTING TIME 
QUICK LOAD RESPONSE 


SHOP ASSEMBLED 
CONSTRUCTION 








ECONOMIZER 














SUPER- 
CHARGER 





AUXILIARY 
GENERATOR 











Simplified schematic diagram showing the oper- 
ating cycle of the FW supercharged boiler. Com- 
bustion gas enters the turbine at 1450F (maxi- 
mum turbine operating temperature) and drives 
the compressor for supplying combustion air, as 
well as an auxiliary generator for electric power. 


STEAM TO TURBINE 
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Here’s the 1153rd 








At Lake Catherine Station, 
Arkansas Power and Light Company 


Above—Centralized control room for Bailey Controls of Feed Water, 
Combustion and Steam Temperature. 





Right—Bailey Three-element Feed Water Control Valve. 
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Installation of ..- 


Bailey Three-element 
Feed Water Control 


* This installation of three-element feed water control at the Lake 
Catherine Station of Arkansas Power and Light Company is not the 
latest, the largest, or the most unusual; but it is important to you as a 


user of power generating equipment. 


Here’s why: It is a part of the widespread and well founded acceptance 
of Bailey Three-element Feed Water Control Systems. No other manu- 
facturer can offer you an equal background of experience in this advanced 


method of feed water control. 


Contributing to this overwhelming endorsement are several factors: 
Not only has the basic principle been proved and re-proved in use, but 
the design of the equipment has been similarly stabilized and improved. 
As a result, Bailey has established a reputation for successful operation in 
difficult installations where other systems have failed. And a twenty-five 
year backlog of experience has contributed unusual records for accuracy 


and dependability in operation. 


Even more important, the Bailey field engineering service, established 
in important industrial centers, insures prompt and efficient service and 
installation supervision regardless of your location. Your local Bailey 
office will be glad to arrange an inspection trip to a near-by installation 
of Bailey Three-element Feed Water Control. Give them a call today. 
And for catalog literature, including a partial list of installations, write 
for Bulletin No. 105-C. A-122-2 


BAILEY fo 


MC i386 IVANHOE ROAD 


Complete Coutrols for Steam Plaute 
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Sabrooke Station’s third generating unit adds 30,000 kw; raises system capacity of Central Illinois 


Demand tops 100,000 kw mark 


Central Illinois Electric and Gas Co. puts new 
generating unit on the line to meet area needs; 
relies on American Blower Mechanical Draft Fans. 


Shortly after the third steam-generating unit began oper- 
ation in October 1955 at Sabrooke Station, the Central 
Illinois Electric and Gas Co. marked a milestone. For the 
first time in the company’s history, the electrical needs of its 
Rockford service area exceeded 100,000 kw! 


Indeed an important event, the new unit demonstrates 
this growing company’s ability to more than meet the 
demands of the future . . . a future in which American 
Blower equipment has an important role. 


Like the Central Illinois Electric and Gas Co., many other 
progressive, investor-owned utilities have also decided on 
American Blower equipment. They know from past-per- 
formance records that American Blower products are reli- 
able, and are built to meet rigid power-plant requirements. 


American Blower Sirocco Induced Draft Fan at We’d be pleased to give you full facts on our Mechanical 
Sabrooke Station is rated at 184,000 cfm @ 340° F Draft Equipment, Fly Ash Precipitators, Heavy Duty Steam 
@ 14.5” sp @ 600 hp. American Blower Draft Fans Coils, and Gyrol Fluid Drives for boiler feed-pump and fan 
are aiso installed at company’s Fordam Station. control. Just give our nearby branch office a call. 
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AMERICAN BLOWER PRODUCTS 
SERVE AMERICA’S POWER NEEDS 


American 
Blower 


reports on progress 
in power 





Mechanical Draft Fans for forced 
and induced draft. 





Gyrol Fluid Drives for boiler feed- 
pump and fan control. 


Electric and Gas Co. to 156,450 kw. 


in Rockford, Ill. 


Heavy duty steam coils for 
high-pressure duty. 


Collectors and precipitators for 

bef ue - dust and fly ash control. 
American Blower Forced Draft Fan has capacity 
of 104,000 cfm @ 90°F @ 9.5” sp @ 250 hp. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICH. @ CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American - Standard 


AMERICAN %@: BLOWER 
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a TEPC VE Interlock System 


COULD HAVE PREVENTED THIS... 


Back Up Your Boiler Operator with Safeguards that Protect 


HOW FIREYE covers every step in the firing cycle — 


PREVENTS hurrying or skipping steps essential to safe operation 

PREVENTS light-off until combustion chamber and passages are purged clean 
BLOCKS main fuel supply until pilot is proved at the right point for light-off 
SHUTS OFF fuel if main flame does not stabilize within the trial-for-ignition period 
SHUTS OFF fuel and sounds alarm if the flame goes out during the firing period 


16 
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NO SCHOOL TODAY 
...and no boiler room either! 


The boiler had been checked only five days 
before, by insurance company inspectors. They 
found it in perfect order, and praised this modern 
high school for excellent boiler maintenance. 


But, one night while the furnace was shut down, 
an unsuspected gas leak filled the combustion 
chamber with an explosive mixture. There was 
no interlocked system for pre-purging the cham- 
ber and passages, and the purge step was 
skipped at light-off next morning. The resulting 
explosion sent the boiler e:gineer to the hospital, 
and caused damage estimated at $150,000. 


A Fireye interlock system went in after the explo- 
sion ... too late to forestall heavy loss, but a sure 
safeguard for the future. 


Every Stage of Light-Off and Firing 


Your boiler operator knows how great the need 
is for an assistant like Fireye. He knows that 
incorrect light-off or flame failure can occur in 
even the most modern burner installations. He 
knows that operators are only human, that they 
can slip. He is keenly aware that in an emergency 
no man can always act fast enough to avert 
disaster. 

Fireye is the proved, complete, factory- 
integrated system that foresees and forestalls 
hazards of fuel burning in multiple-burner instal- 
lations. With its Firetron “eye” that constantly 
monitors all stages of the firing cycle, Fireye acts 
within 2 to 4 seconds of the start of trouble. Its 


system of timers, interlocks, and shutoff valves 


automatically supervises every operating step. 

The Fireye organization brings to your prob- 
lems a knowledge and experience in fuel burn- 
ing control that is without equal. It benefits you 
whenever Fireye engineers, located throughout 
the country, come in to survey your situation 
. .. supervise installation of Fireye equipment... 
check out the installation, and train your operat- 
ing personnel. 

Fireye alone can serve you so completely. Your 
need for its services may be greater than you 
realize. Mail the coupon for your copy of a non- 
technical bulletin that explains why most fuel- 
burner explosions happen, and how Fireye pre- 
vents them. 


COMBUSTION CONTROL DIVISION * ELECTRONICS CORPORATION OF AMERICA 
Dept. C9-3, 718 Beacon Street, Boston, Mass. 


In Canada, write Electronics Corporation of America (Canada) Limited, Box 111, 98 Advance Road, Toronto 18. 


Send Bulletin CP21 on Flame Failure Explosions 


Other ECA Divisions: Photoswitch 
Division ¢ Fireye Division * Marine 
Division * Business Machines 
Division ¢ Photoconductor - Tran- 
sistor Division © Military Division 


Protect Your shea 


Boiler NOW- 
send for this 


FIRM... ‘ 
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NEW Copes-Vulcan 


These high-quality pressure reducing and desuper- 
heating stations offer the latest advances in reducing 
valves and desuperheaters. They give you an in- 
tegrated station designed specifically to meet your 
operating needs. 

Copes-Vulcan valves—diaphragm or piston oper- 
ated, depending on your conditions—-give close 
modulating control. Simplified design means 
optimum operating characteristics with easy, low- 
cost maintenance. 

Carburetor-type desuperheaters avail- The Steam-Assist Desuperheater advances a new 
able with both Steam-Assist and principle in reducing steam temperatures. Cooling 
straight mechanical-atomizing systems. water and assisting steam are mixed in the exclusive 
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Schematic installation of a Copes-Vulcan pressure 
reducing and Steam-Assist desuperheating station. 


Pressure Reducing and Desuperheating Stations 


mechanical atomization is needed. 

““Packaged”’ control systems by Copes-Vulcan 
mean undivided responsibility, custom design and 
lifetime engineering service. They assure top per- 
formance over an unusually long service life. 


swirl chamber, upstream from the point of injec- 
tion. No large steam bubbles form to cause hammer 
or vibration. Flow of assisting steam can be auto- 
matically reduced as load increases, and shut off 
completely at high loads where no more than 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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HOW WESTERN ELECTRIC GETS 
PRECISION TEMPERATURE CONTROL 
FOR ONE ROOM-or ACRES OF ROOM! 


New 625,000 sq. ft. Lexing- 
ton Road Plant of Western 
Electric Company, Inc., 
Winston-Salem, N. C. 





Western Electric Company, Inc., 
and Walter Kidde Constructors, 
architects and engineers, New 
York; Rowe-Goodin-Jones, Inc., 
and Piedmont Air Conditioners, 
Inc., mechanical contractors, both 
of Durham, N. C. 


Se eg ee TTT. SST. Ow Aree 


Johnson Control System Meets Varied Control Needs, 
Insures Waste-Free Heating, Cooling and Ventilating Performance. 


At Western Electric’s new Lexington Road Plant, automatic 
temperature control is a major consideration. The comfort 
and efficiency of 4,000 employees are directly involved. So 
are sensitive processing operations. And, in a building this 
size, the potential savings in heating, cooling and ventilating 
costs are tremendous. 

To satisfy each of these important requirements, Johnson 
furnished and installed a complete system of automatic 
temperature and air conditioning control. 


MANUFACTURING BUILDING 

Actually, the plant consists of two separate structures—a 
manufacturing building and an office building. The main floor 
manufacturing area, 620 by 280 feet, is surrounded by an 80- 
foot periphery partitioned for offices, special process rooms, 
laboratories, employees’ club, cafeteria and locker rooms. 

In the general manufacturing area, Johnson Thermostats, 
Valves, Dampers and related apparatus accurately regulate 
the operation of 13 large central heating and ventilating 
systems. Other units serving a partial lower floor are also 
controlled. 

Special process rooms and laboratories are air conditioned. 
Here the Johnson System rigidly maintains uniform pro- 
tective temperatures and humidities to safeguard sensitive 
products and processes. 

Office spaces, the cafeteria and employees’ club are air 
conditioned and controlled at ideal comfort levels. 


OFFICE BUILDING 
The 444-ft. by 103-ft. two-story office building is completely 


T-400 Room 
Thermostat 


T-800 Remote Bulb 
Thermostat 


R-1051 Static Pressure 
Indicator-Controller 


air conditioned. Johnson Air Conditioning Control regulates 
12 central air handling units that supply perfectly condi- 
tioned air for private offices as well as general offices. 
Strategically located Johnson Thermostats insure constant 
comfort, regardless of outdoor conditions, occupancy levels 
or the heat-producing effects of lighting and office machines. 


OPERATING ECONOMIES 

Throughout both buildings, Johnson Control produces exactly 
the desired conditions at a substantial saving in operating 
costs. The entire installation, like every Johnson System, was 
engineered fo fit the specific control requirements of the plant’s 
particular mechanical equipment. The result is virtually wast- 
free operation of heating, cooling and ventilating equipment. 

In addition, the simplicity and rugged construction of 
Johnson pneumatic apparatus insure long, trouble-free per- 
formance with minimum upkeep. 

The techniques and engineering skill applied by Johnson 
to this modern plant, and countless other buildings of all types 
and sizes, can also be applied to your control problems. Talk 
to a Johnson engineer soon. His recommendations are yours 


without obligation. 
1885 


SINCE 
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T-432 Heating-Cooling 
Thermostat 


V-108 Three-Way 


Mixing Valve Louver Damper 





Let JOHNSON SOLVE YOUR CONTROL PROBLEMS 


PROCESSING * HEATING * COOLING * HUMIDIFYING 
DEHUMIDIFYING * VENTILATING * AIR CONDITIONING 


PROCESS CONTROL 


Automatic temperature and humidity control for a wide 
range of manufacturing and industrial process applications. 
Thermostats, special controllers, valves and dampers applied 
to tanks, dryers, vats, kettles, curing rooms, coolers, kilns, 
ovens and other processing equipment. 


SPACE CONTROL 


Automatic control of room temperature and humidities 
applied to radiators, radiant heating, unit ventilators, unit 


T-1000 


Recorder-Controller 


D-251 Piston 
Damper Operator 


V-153 Sylphon 
Diaphragm Valve 


heaters and heat delivery ducts. Johnson equipment includes 
a complete line of thermostats, thermometers, pressure reg- 
ulators, humidostats, humidifiers, valves, dampers, damper 
operators, switches, special controllers and related apparatus. 


Complete sales, engineering, installation and service facilities 
are available through 98 direct branch offices in the United 
States and Canada. 


JOHNSON SERVICE COMPANY 
507-S East Michigan St., Milwaukee 1, Wisc. 


L] Please have a Johnson engineer call on me. 


CL] Send your Condensed Catalog of Johnson equipment. 
NAME____ , TITLE 
FIRM 
ADDRESS 


CITY & STATE 





“ 


antroing 


” 


yelones 
lectronically 


CONTROL OF 
OVER 130 BOILER 
FUNCTIONS 
at Ridgeland is 
centralized on these 


Republic electronic 
benchboards. 
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at RIDGELAND 


Commonwealth Edison’s Ridgeland Station near Chicago 
is the largest completely cyclone-fired power plant in 
the world. A total of 28 cyclone furnaces fire the plant's 
six boilers which together can generate enough steam 
to supply four turbine-generator units with a net capa- 
bility of 640,000 kilowatts. 


To maintain maximum firing efficiency, combustion 
conditions at each cyclone are individually controlled 
and integrated with over-all plant operation by a Republic 
Electronic Combustion Control System. The system pro- 
vides separate controls for primary air, secondary air, 
fuel feed and fuel-air ratio at each of the 28 cyclone 
furnaces in addition to controlling forced and induced 
draft fans and feedwater pumps on each boiler. All told, 
there are more than 130 individual controls which are auto- 
matically coordinated for continuous proper combustion. 


Republic Electronic Controls handle all of these func- 
tions without introducing transmission lags, complicated 
pneumatic-mechanical linkages and inaccuracies due to 
mechanical inertia into the control system. Intergration 
of control information is greatly simplified by the use of 
electronic circuits. Expensive panel piping is eliminated 
and control panels are easier to operate. Because trans- 
mission of control impulses is electrical, all parts of the 
control system can respond simultaneously for smooth, 
coordinated operation of the boilers. 


RIDGELAND STATION 
Stickney, Ulinois 

Units 1 and 2 consist of four 
superheat coal and gas fired boilers 
operating at 1800 psi and 1050°F. 
Units 3 and 4 consist of two 

coal fired reheat boilers operating 
at 1900 psi and 1050°F/1000°F. 


Sargent and Lundy, Consulting Engineers 


Ridgeland is but one of many modern cyclone -fired 
power plants that are equipped with Republic Com- 
bustion Controls. In fact, more cyclones are controlled 
by Republic than by any other make of controls. 


Where new developments such as cyclone furnaces 
call for new control techniques, you'll find Republic 
engineers and modern Republic equipment up to the 
task of devising combustion control systems that will 
meet the requirements of maximum efficiency, depend- 
ability and easy operation. 


Write us when your problem is combustion controls. 
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REPUBLIC Automatic 


COMBUSTION CONTROLS 
(pneumatic or electronic) 


@ FOR ALL SIZES AND TYPES OF BOILERS 
@ FOR ALL METHODS OF FUEL FIRING 

@ FOR ALL LOAD CONDITIONS 

@ FOR ALL ARRANGEMENTS OF DRAFT 
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REPUBLIC FLOW METERS G0. o 22+0 o1versty parkway -chicaco 47, 11ors 
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YARWAY UNIT TANDEM BLOW- 
OFF VALVE, combining Hard-Seat 
plowing Valve and Seatless sealing 
Valve in a common forged steel 
body. For pressures up to 1500 psi; 
hard-seat—hard-seat combination 
to 2500 psi. Welding connections 
shown. Flanged ends also 
available. 
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rugged blow-down service 
YARWAY UNIT TANDEM BLOW-OFF VALVES 


When boiler pressures are high you may not and abrasion caused by precipitated solids. 
“‘blow-down” very often, but, man, when 
you do, you’re glad those blow-off valves 
are rugged YARWAY Unit Tandems! 


YARWAY Blow-Off Valves also are relied 
upon to keep boiler level within desir- 
able limits during quick starts of high 

More than 80% of high pressure boiler plants pressure boilers. 
are equipped with YARWAY Blow-Off Valves, 


andl there's atime recatin, Specify YARWAyYs—to protect your boilers. 


Write for Bulletin B-434. 

YARWAYs are strong, heavy-duty valves 
giving the important extra dependability YARNALL-WARING COMPANY 
needed for the severe combination of high 100 Mermaid Ave., Philadelphia 18, Pa. 
pressures (hence high velocities), acid cleaning, BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Unit Tandem ao Yarway Unit Tandem a £ 

Valve sectioned through Valve sectioned 5 

hard-seat blowing valve. through seatless seal- —™ ' 

Open position. ing valve. Open 
position. 


a 
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— blow-off valves 
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THE NEW DEVELOPMENT THAT 


—STARTS LOADS SMOOTHLY 
— PROTECTS AGAINST SHOCKS AND OVERLOADS 
—SAVES POWER 
— GIVES 100% EFFICIENCY AT FULL LOAD 
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Efiiciency at Full Load / 


FLEXIDYNE 


— DRY FLUID DRIVE 


POWER * 


Field experience proves that the new princi- 
ple employed in Flexidyne provides a better 
way to handle difficult drive problems. 

The “‘dry fluid” in Flexidyne is heat treated 
steel shot. A measured amount, called the 
flow charge, is contained in the housing, 
which is keyed to the motor shaft. When the 
motor is started, centrifugal force throws the 

flow charge to the perim- 

eter of the housing, wedg- 
oie ing it between the housing 
romans and the rotor which trans- 

mits power to the load. 


After a momentary slip 
between housing and rotor 
the two become locked to- 
gether and achieve full 
load speed without slip 
and at 100% efficiency dur- 
ing the running cycle. 
Flexidyne is easy to select off the shelf. Each 
size has a standard horsepower rating, yet 
the flow charge can be varied quickly to 
give you tailor-made torque to suit the job. 

Write for bulletin A-640, or call your 
Dodge Distributor now about Flexidyne 
Drives and Flexidyne Couplings. 

DODGE MANUFACTURING CORPORATION 
3200 Union Street, Mishawaka, Indiana 


~ HOUSING 


CALL THE TRANSMISSIONEER, 
your local Dodge Distributor. 
Factory trained by Dodge, he 
can give you valuable assist- 
ance on new, cost-saving 
methods. Look for his name 
under “Power Transmission 
Machinery” in your classified 
telephone book, or write us. 


MARCH 1956 


DG 


of Mishawaka, Ind. © 


FLEXIDYNE AT WORK 
TURNS IN GREAT 
PERFORMANCE RECORD! 


Flexidyne Drives and Couplings are now being 
delivered from stock. Already reports like these 
are coming in about Flexidyne performance in 
many tough assignments. 


RAILROAD CAR PULLERS 
“Starts fine ...summer or winter!” 
CONVEYORS 
“We start under full load now!” 
COTTON CARDS 
“Finally ...the soft start!” 
TRAVELING CRANES 
“Spots our loads...and how!” 
PUMPS 


“Now we are using smaller motors, too!” 


VENTILATING FANS 


“Takes off smooth as silk!” 


---AND OTHER HEAVY INERTIA LOADS 
“Wonderful performance!” 
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Fisher Governor Company has built the industry’s 
most modern and completely equipped engineering, 
research and administration building. 





These new facilities—occupying over 100,000 square feet of space—make possible 
better coordination and greatly expanded engineering and research activities, 
so as to provide you the world’s finest automatic control equipment. A series of test 
lines up to 12” diameter are located in the research laboratory. Performance tests are run 
on Fisher products at pressures up to 2500 psi, using air or water as flowing medium. 


The enlarged product engineering department is located adjacent to the research 
laboratory area. Sales engineering and administrative offices are also in the new building. 


FISHER GOVERNOR COMPANY - MARSHALLTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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Oi A) - Spe 





POWER * MARCH 1956 








Ee 


Research-Cottrell | 


makes both 


The choice of a straight precipitator or a combination 
mechanical-electrical precipitator for fly ash recovery de- 
pends on many factors—size and composition of the fly ash, 
efficiency desired, space available for the equipment, initial 














cost, etc. 

Whatever your fly ash problem you can be sure of unbiased 
recommendations from Research-Cottrell, because we offer 
both types—and have done so for many years. 

The cutaway drawings on the next page show several de- 
sign features of both the straight Cottrell precipitator and 
the combination mechanical-electrical precipitator offered 
by Research-Cottrell. 

These basic designs, as well as Research-Cottrell’s custom 
engineering of each installation, are backed by over 40 
years experience and over 500 fly ash collectors. For more 
details on this equipment write for Bulletins GB and FA. 
Precipitator is designed and constructed for many years of 
heavy-duty, all-weather service. 


RESEARCH -COTTRELL,INC. 


A Wholly Owned Subsidiary of Research Corporation 


Main Office and Plant: Bound Brook, N. J. © 405 Lexington Ave., New York 17, N. Y. © Grant Building, 
Pittsburgh 19, Pa. @ 228 N. La Salle St., Chicago 1,1. © 111 Sutter Bidg., San Francisco 4, Cal. 





Ei Continuous, automatic dis- 
charge electrode rapping insures 
optimum performance. 


EJ} Hook-type collecting electrode 
hangers, quickly installed, 
insure uniform distribution of 
rapper vibration throughout 
entire collecting surface. 


| eS ee = EdRapping puffs prevented by 
STRAIGHT a — automatic and continuous 


cleaning of collecting electrodes 


PRECIPITATOR By io with Magnetic Impulse Rapper 
| (patents pending). 


LyPlumb-bob discharge elec- 
trodes are individually weighted 
and positioned by a steadying 
frame for maximum efficiency. 


EdHopper baffle prevents gas 
sneakage around electrodes. 




















COMBINATION 
MECHANICAL- 
ELECTRICAL 


ClEasy access to high tension 
equipment. 


EANo moving parts in gas stream— 
minimizes maintenance. 


E-} End and intermediate baffles —./ 
provide quiescent zones and 

prevent re-entrainment of col- 

lected dust. 


ECompact double-deck mechan- 
ical collector (patented) provides 
large capacity in a small area. 


[{:)Double-deck mechanical col- 
lector design insures even gas 
distribution at precipitator inlet. 








Six General Electric high-speed turbines operate on ‘round-the- 
clock compressor service at Gulf refinery in Port Arthur, Texas. 


MORE THAN JUST RATING AND SPEED... 


You buy reliability when you 


TURBINES FOR 
HIGH-SPEED COMPRESSORS 


For greater bucket reliability, G-E engineer locates ‘‘quiet zone’ 
of resonant vibration in buckets to assure that steam-impact 
frequencies and natural bucket frequencies do not coincide. 


specify a G-E High-speed Turbine 


IN PROCESS INDUSTRIES, where outages can cost upwards 
of $20,000 a day, turbine reliability is a major consideration 
when specifying compressor and blower drives. General 
Electric mechanical-drive turbines have built-in reliability 
features that can assure minimum down-time and greater 
profits for your operation: 


HEAVY-DUTY ROTORS are machined from a single forging 
to withstand years of continuous high-speed operation. The 
rotor is completely balanced without buckets, then balanced 
again as each wheel is bucketed. 


EXTERNAL DOVETAIL BUCKETS are attached to wheel rims 
with machine fit. External construction assures proper force 
distribution at high speed, gives better rotor protection from 
moisture erosion. 


LARGE PRESSURE PAD BEARINGS furnished on all G-E high- 
speed turbines minimize shaft vibration. Generous bearing 
surfaces assure low unit loading for ample lubrication and 
minimum wear during turbine start-up. 


FLANGED CONNECTIONS provide safer oil piping joints, 
eliminate potential fire hazards. Oil piping gages and pres- 
sure switches arranged to reduce possibility of oil spray on 
hot turbine parts. 


CARBON PACKING used in addition to metallic labyrinth 
packing assures efficient steam sealing on G-E high-speed 
turbines. Carbon rings in external packing boxes are non- 
sizing, have high mechanical strength in the small sizes used. 


POSITION RESTORED GOVERNING SYSTEM is designed for 
close accurate governing in response to load requirement and 
the shghtest variations in steam conditions. Governor will 
operate with any recycle controlling system. 


These are but a few of the important design features that 
account for consistent reliability of General Electric high- 
speed mechanical-drive turbines. For further information, 
contact your nearest G-E Apparatus Sales Office, or write 
for new bulletin GEA-6232, General Electric Company, 
Section 241-5, Fitchburg, Mass. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Lubrication—the only maintenance cost 
of these high-pressure Crane valves 





The installation: Delaware Station, Phila- 
delphia Electric Company. The valves: Crane 
Pressure-Seal Gates, motor operated. 

Operating on boiler feed service at 2000 psi., 
500 deg. F., since the Delaware Station started 
up early in 1953, just routine lubrication 
keeps these valves at peak efficiency year 
after year. 

Never a leak—never a need for a wrench. 
The old practice of re-stressing bonnet studs 
doesn’t apply here. Crane Pressure-Seal de- 
sign keeps the body-bonnet joint completely 
tight. It utilizes internal fluid pressure to 
maintain a positive leak-proof metal-to- 
metal joint inside the body. 


The seats and stuffing box on all valves 


C i A A - 
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Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


remain equally tight. Operation is smooth, 
non-sticking. The Crane flexible wedge disc 
prevents binding under contraction. 

Other value features of Crane Pressure- 
Seal design are compactness . . . weight sav- 
ing with no loss of strength . . . and clean 
exteriors that simplify insulation. 

Power plants around the world report new 
performance records for Crane Pressure-Seal 
Bonnet Valves. Now’s the time to consider 
this advanced design—in gate, globe, angle, 
and stop-check patterns—for modernization 
or new projects. 

When you’re ready, your local Crane Rep- 
resentative is a good man to work with, or 
write to address below. 


Ce «VALVES & FITTINGS 
PLUMBING e 


HEATING 





o> TRIP 


GATE PATTERN 


How CRANE 600, 900, and 1500-Pound and Higher Pressure Classes 


Pressure-Seal is made ; Sizes up to 24 in.—Welding or Flanged Ends 


OR Typical Features 
The bonnet joint is inside the Savings in weight and space up to 60% over con- 
valve. Sealing element is a ventional valves—with no loss of strength—with 
wedge-shaped seal ring. Inter- “i > compact, streamlined design. Reduces piping 
nal fluid pressure, acting on ~ erection costs; simplifies insulation. 
underside of bonnet, forces . Reduced turbulence and resistance to flow with 
bonnet against the seal ring : improved straight-through flow design. Inner 
and body, forming a pressure- Page of body ~~ rings and inside surface of 
; 1 Meg isc guide are in line. 
tight motel-to-mstel joint. j : Smooth, non-sticking operation. Flexible 
wedge disc prevents pinching under contraction, 
even when valve is closed hot and opened cold. 
Operates easily with minimum torque. 
Cross-section, Choice of steels. Depending on service needs, 
1500-Pound Gate, body and bonnet are Crane Carbon-Molybdenum, 
Butt-Welding Ends i ee te ag or Chrome-Molybdenum Alloy Steels. Seating 
surfac <= are Stellited. Body seat rings are welded 
arc cas t loosen in service. 








STOP-CHECK VALVES —~GLOBE and ANGLE PATTERNS 


900, 1500-Pound, and Higher Pressures—Sizes up to 12 in.—Butt-Welding Ends 


The big feature of these valves—in addi- Outstanding flow regulation is achieved 
tion to leak-free, maintenance-free Pressure- with patented Crane pressure-equalizing 
Seal bonnet joint—is their unusually low design that automatically controls lift and 
pressure drop rating, with low resistance _ speed of action of disc in direct relation to 
to flow. steam flow conditions. 











FLUID CONE: decctopment in Petroleum 


Refining Produces Valuable New Fuel 


A relative newcomer to the power field, fluid 
coke seems destined to attain prominence in a 
short time. Although used in the charge of a 
by-product coking oven, and for various metal- 
lurgical processes, etc., fluid coke will find its 
principal use as a combustion material. 


What is fluid coke? Fluid coke is a product of a 
new refining process developed and patented by 
the Esso Research and Engineering Company, a 
process which produces a high yield of gas-oil, 
which can be cracked to high octane gas, and a 
relatively low yield of coke. The coke itself differs 
greatly from regular petroleum coke. Particles are 
small, like fine sand. The particles pour freely, 
and are clean in comparison with other coke. Fluid 
coke burns with a minimum of ash. Even allowing 
for an extra high ratio of unburned carbon, up to 
20%, heat output is comparable to that of coal of 
about 14,000 B.t.u./Ib. Auxiliary fuel such as oil 
or high volatile coal must be used to bring coke 
up to ignition temperature and maintain a reg- 
ular flame. 


How much fluid coke is being produced? Present 
capacity of refineries is only 350 tons per day. 
However, total capacity of all plants now in the 
building or planning stage will run about 2,500 
tons per day, or about 4 of the production of 
petroleum coke in this country. All companies are 
producing the coke under license from Esso. 


Who is using fluid coke? First boiler installation 
designed to use fluid coke as a primary fuel will 
be the Delaware Power & Light Company plant 
at Delaware City, Delaware. Coke will come from 
the refinery built by Tide Water Associated Oil 


SPECIALISTS IN 


Company. Another eastern utility has provided 
an outlet for the production of Esso’s Baltimore 
refinery. Other utilities and industrial power 
installations will follow suit as production of the 
coke increases. 


A small free sample of the fluid coke is available — 
simply write to the address listed below. 


Plants which will use fluid coke as commercial fuel in- 
clude the new Delaware City Power Station of Delaware 
Power & Light Company. This plant will serve the new 
Tide Water Associated Delaware Flying —A— Refinery 
now under construction 15 miles south of Wilmington 
with C. F. Braun & Co. as engineers and contractors. 
Stock Equipment Company is proud to announce that 
specially-designed S-E-Co. Valves and Scales, like the 
ones pictured above, will be used to weigh coke as it 
goes to the pulverizers. 


STOCK Equipment Company 
745-P HANNA BLODG., 


| BUNKER TO PULVERIZER AND 
BUNKER TO STOKER EQUIPMENT 


CLEVELAND 15, OHIO 
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The instrument that put 


electronics to work 


Before electronics came into the picture, in- 
dustrial instrumentation was caught in a 
squeeze. On one hand, it was besieged with 
demands by production men and engineers 
for higher sensitivity, faster speeds, and 
greater reliability. And on the other hand, it 
was hampered by the limitations of mechani- 
cal devices. For the instruments of fourteen 
years ago were merely mechanical imitations 
of a man watching a galvanometer needle 
and twiddling dials. They were too delicate 
. . . too sensitive to vibration . . . too easily 
led astray by wear or maladjustment. They 
just couldn’t deliver the performance that 
new production methods required. 


Zlectnonik 


frequency 


In 1940, however, came a major milestone in 
the progress of instrumentation — develop- 
ment of the ElectroniK potentiometer. 
This was not only a new kind of instru- 
ment. It was a new concept of meas- 
urement. For the first time, it applied 
the science of electronics in a practical way 
to the design of a measuring device for in- 
dustry. It replaced complicated, fragile 
mechanical gadgets with a simple but sensi- 
tive electronic circuit and servo system 
.. . the “‘Continuous Balance”’ principle of 
measurement. 


recorder sets 


new standards 


You could tell it was something new when 
you opened up the ElectroniK instrument’s 
case. There was no sign of whirring gears, 
levers and cams. You could tell it was giving 
a new kind of performance in measurement, 
too, by the way the pointer would move 
swiftly and surely in one smooth sweep 
whenever the measured variable changed. 


The ElectroniK instrument gained quick ac- 
ceptance by production men, engineers, re- 
search technicians and maintenance men. 
They liked the way it provided laboratory 
accuracy and sensitivity, week after week, 
under the toughest industrial service con- 
ditions. They found that its speed and pre- 
cision made possible improvements in prod- 
uct quality and process operation that had 
been unattainable before. And they have 
proved their confidence by ordering and re- 
ordering ElectroniK instruments by the 
thousands . . . not solely because it was first 
of its kind, but because it has continued to 


: The range from 59 to 61 cycles per second is spread across 
be the best in performance. 


10% inches of calibrated chart. 
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At the Hutchinson Station of Kansas Power & Light Co., 
an ElectroniK Frequency Controller can be selectively con- 
nected to any of three generating units, to regulate the selected 
one as the master unit for system frequency control. 


for measurement and control 


ae and controlling of system frequency 
reaches a new level of performance when the 
ElectroniK Frequency Recorder goes to work for you. 
By applying the electronic ‘‘Continuous Balance’ 
principle, this instrument makes available greater 
precision, speed and sensitivity than ever before 
possible. 

It’s more accurate . . . embodies a pulse frequency-to- 
millivolt converter in a null-balance precision d-c 
bridge circuit with an over-all accuracy of + 0.01 eps. 
It’s fast . . . high-speed electronic balancing follows 
every change in frequency. Full scale pen speeds of 
12 or 24 seconds are available. 

It’s sensitive . . . responds to frequency variations as 
small as 0.005 cps . . . spreads the range from 59 to 


61 cycles across 10% inches of calibrated chart. 


As a recorder, the instrument gives operators better 
data on which to base generation changes . . . is also 
supplied as a dual purpose instrument to chart both 
frequency and time deviation. As a controller, it in- 
corporates auxiliaries engineered by Honeywell to 
regulate turbine governors for flat frequency under 
fluctuating load conditions. 


Your nearby Honeywell sales engineer will be glad to 
discuss applications in your own power plant. Call 
him today .. . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Catalog 90-1, “Supervisory Instruments for Power Generation’’. 
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Baltimore public housing 
~~. tg save $70,000 


DOUGLASS 


Es, 
ETTE 


Air view shows four of the five public 
housing projects for Housing Authority 
City of Baltimore, Maryland. The fifth 
project is out of the view at the 

upper right. 





EGLI & GOMPF, INC., CONSULTING ENGINEERS 
PAUL-RICE ENGINEERING CO., CONTRACTORS 
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projects consolidate heating plants 
ANNUALLY --- 
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es Engineering firm of Egli & Gompf, Inc., gave careful 
consideration to the hot water and heating requirements for the 
two new housing projects in addition to three existing projects. 
Studies compared the annual costs of five existing boiler plants 
and two new boiler plants for the new projects against a 

single large centrally located heating plant. The final analyses 
show that consolidating all of the hot water and heating 
requirements into one plant would save more than $25.00 per 
family per year or a total of $70,000.00 annually. 


Erie City, with over a century of steam generating experience, 
can help you to greater steam economy and dependability. 
Erie City designs and manufactures boilers and the complete line 
of components, including firing equipment, offering single 
responsibility for erection, performance and service. 
Write for general catalog SB-502. 


ERIE CITY IRON WORKS: 2, 2. 


STEAM GENERATORS ¢ SUPERHEATERS * ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS ¢* PULVERIZERS 
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Units No. 1 and No. 2 are 150,000 KW General Electric cross com- 
pound turbine generators. Unit No. 1 was installed in 1951, and unit 
No. 2 in 1953, at the Indiana and Michigan Electric Company’s Tanners 
Creek Plant, Lawrenceburg, Indiana. Both lubricating systems were 
filled with 6500 gallons of Gulfcrest. 








the Indiana and Michigan Electric Company selected 


GULFCREST OIL | 


to provide long range turbine protection 


Gulfcrest has an unmatched record of outstand- 
ing performance in every make and type of steam 
turbo-generator. There are two good reasons for 
its recognition as the world’s finest turbine oil. 

First, crudes are carefully selected for the best 
turbine oil properties, then put through the usual 
refinery steps for oils of this type. Next, the oil is 
Alchlor Processed—Gulf’s exclusive super-refin- 
ing step which removes the unstable hydrocarbons 
that form sludge, harmful acids, and accelerate 
oxidation. Special inhibitors are also added to 
increase oxidation stability, prevent foam and 
protect against corrosion. 

In several large turbines Gulfcrest has been 


40 


in continuous service for over twenty years. The 
systems are still free from sludge or rust, and 
neutralization numbers of the oil remain remark- 
ably low. 

The next time you fill a turbine system specify 
Gulfcrest—and insure safe, long-lasting protec- 
tion. Consult the telephone directory for the num- 
ber of your nearest Gulf office and have a Gulf 
Sales Engineer recommend the right grade of this 
outstanding oil for your turbines. 


Gulf Oil Corporation * Gulf Refining Company 


1822 GULF BUILDING, PITTSBURGH 30, PA. 
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When the huge No. 3 unit, 

a 215,000 KW General Electric Turbine, 
went into operation during 1955 at the 
Tanners Creek Plant, it too was filled 
with GULFCREST. 
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,No. 838R and 848R 
have reverse motor 


HEAT 
EXCHANGER y 


—~ Af 
A 
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Combining Service 


In these typical applications of Masoneilan 3-way valves, No. 838 and 
838R (above) are installed downstream of a heat exchanger for combining 
service; and No. 848 and 848R (shown on next page) are installed up- 
stream for diverting service. In combining, the heating medium is brought 
in through ports U and L and out through common port C. In diverting, 
the fluid is brought in through port C and out through ports U and L. 
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Select Masoneilan 3-Way Control Valves to get... 


Stability and Flexibility In 
Combining or Diverting Service 


Choice of seating arrangement permits installation to obtain the inherent sta- 
bility (and maximum allowable pressure drop) of flow tending to open both ports. 
No. 838 and 838R use a single seated body and a plug with seats back to back inside 
the seat rings. No. 848 and 848R use a modified double seated body and a plug with 
seats face to face outside the seat rings. Plugs are top and skirt guided for more accurate 


alignment and long service life. 


Choice of motors permits obtaining maximum operating force, with same available 
thrust at both ends of the stroke or with a high thrust in one direction if desirable. 
3-15 or 6-30 psi spring ranges and availability of oversize diaphragm cases allow a wide 
selection of motors, either direct or reverse. Enables you to choose, also, the action pro- 


viding greatest safety factor in the event of air failure. 


A more detailed discussion of these valves is available. Write our office nearest you, or 


MASON -NEILAN 
REGULATOR CO. 
1186 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York » Syracuse « Chicago « St. Louis « Tulsa « Philadelphia 
Houston « Pittsburgh + Atlanta « Cleveland + Cincinnati « Detroit « San Francisco « Boise + Louisville » Salt Lake City 
EI! Paso « Albuquerque *« Odessa « Charlotte « Los Angeles « Corpus Christi « Denver « Appleton « Birmingham 
New Orleans « Dallas « Seattle * Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


ai 
MASONEILAN 


HEAT 
EXCHANGER 
cA 


Diverting Service 


Since maximum unbalance occurs across the bypass port, motor action is 
normally selected so that an increase in diaphragm pressure will tend to 
close the bypass port. The flow direction shown in all these diagrams tends 
to open both ports and maximum motor operating force is available to 
overcome off-balance. The valves are arranged so that the heating medium 
to the exchanger will be’shut off in the event of air failure. 
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SPECIFICATIONS 
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make Combustion’s 


today’s outstanding boiler buy for capacities 
from 50,000 to 120,000 Ib of steam per hour! 


The VU-55 — a development of Combustion’s basic Vertical 
Unit design — offers features never before available in a 
boiler of its capacity range. If your steam needs call for 
a unit in the 50,000 to 120,000-lb class, you will find it 
worth while to consider the economic and operating advan- 
tages assured by these VU-55 features: 


TANGENTIAL FIRING. More than 20 years of application 
experience have established the exceptional advantages of 
tangential firing, illustrated and briefly described below. 
About 90 percent of Combustion’s large utility installations 
use this advanced method of firing. 


DOUBLE WALL, PRESSURIZED CASING. The latest devel- 
opment in casing construction for pressure firing of boilers 
in the size class of the VU-55, this casing, as illustrated and 
described below, is designed to assure life-time tightness 
with minimum heat loss. Pressure firing permits the elimi- 


nation of an induced draft fan with its attendant operating 
and maintenance costs. 


TANGENT FURNACE TUBES. The VU-55’s furnace tube 
arrangement provides complete heat-absorbing, water- 
cooled protection on all furnace walls. Furnace maintenance 
is minimized since the design eliminates all exposed refrac- 
tory surfaces. 


HIGH STEAM QUALITY. Equipped with a large (60-in.) 
steam drum, the VU-55 has generous water capacity and 
steam reservoir space. C-E drum internals assure high 
quality steam at all ratings. 

STREAMLINED EXTERIOR. The over-all appearance of the 
VU-55 reflects the efforts of its designers to achieve a 
completely unobstructed casing, while retaining adequate 
access wherever required and every facility for convenient 
operation. There are no outside downcomer tubes, and ducts 
from air heater to burners are beneath the furnace floor. 


Your request for further information on the VU-55 Boiler will receive prompt attention. 
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PLAN VIEW OF FURNACE showing arrangement of burn- 
ers for tangential firing. Flame streams from the four 
burners impinge upon one another a! high velocity, creat- 
ing a turbulence unattainable by any other method of 
firing. The result is rapid and complete combustion. As 
the gases spiral upward, they sweep all furnace heating 
surfaces, assuring a high rate of heat absorption. 





PERSPECTIVE OF FURNACE WALL. Construction consists 
of tangent tubes backed up successively by welded steel 
panels, 4 inches of high quality insulating material and 
an outer steel casing formed as shown to provide ade- 
quately for expansion and assure ample strength. Low 
heat loss and the tightness required for pressure firing are 
assured by this welded, double-wall construction. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. a 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. B-870 


STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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Why send a man to 
do a boys work? 





save money by matching the load. . 


You get a service factor ranging up to 50% with 
Dow Corning Silicone insulated (Class H) motors 
compared to 15% for Class A. 


This built-in service factor saves you the initial cost 

of installing oversized motors to withstand the heat 

generated in reversing service, for example. In | © _ The Lovis Allis Co. of Milwaukee 

many applications, it saves the cost of over-motoring has developed a line of rapid reversing motors which 
: . : are silicone insulated and blower cooled to give a max- 

to carry intermittent overloads, or loads that can’t saneeh-dininibees? ab taideailie, eS Wy Chaat 0 tetas ter 

be matched in standard frame sizes. example, will do 200 idle reversals per minute com- 


its a " ° i : pared to 12 for a conventional motor of the same frame 
And eliminating the need for over-motoring gives : size. A 72 hp silicone insulated motor will do 125 idle 


you a better power factor and higher efficiency, reverals per minute 
because the smaller silicone insulated motors come compared to 7 for 


closer to operating at full load most of the time. @ conventional 
: motor. These 


You also get more reliable service because motors sia wenn Pit pate: 
atte : et ° production econo- 
insulated with Dow Corning silicones have superior ales Dias dole 


resistance to heat, to a combination of heat and | toa where high 
moisture, and to corrosive atmospheres. "reversal capacity 


Remember over-motoring is outmoded senee 





Dow Corning Corporation, Dept. 6903, Midland, Mich. DOW CORNING 


Ple nd ur f ly # w Sili 
‘mt thtee Rhee Niiihingy DOW CORNING CORPORATION 


C) Transformers 
[C Information on Louis Allis motors for rapid MIDLAND, MICHIGAN 


reversing service 
ATLANTA * CHICAGO * CLEVELAND ¢ DALLAS * DETROIT 
LOS ANGELES * NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 


I 
I 
NAME — —- ! 
1 
COMPANY I CANADA: Dow Corning Silicones Ltd., Toronto 
| 
1 
| 








GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 


STREET 





city ZONE STATE 
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ROCKWELL BUILT 
Edward Valves 
















































































rv EDWARD VALVES, INC. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 


a | EDWARD PRESSURE SEAL 
: CAST STEEL HORIZONTAL CHECK VALVE 


NAME OF PIECE MATERIAL SPECIFICATIONS 


GENERAL ASSEMBLY 


A « 


APP’D: lyon DATE ¢-7-52 “3316-6 


Edward builds Globe and Angle Stop, Non-Return, Check, 
oe weet Stop-Check, Gate, Blow-Off, Mudline, Relief, Hydraulic, 


pons Instrument, Gage, and Special Valves and Strainers. 














Many Users Say This Belt Outlasts Them All 


The Ray-Man Conveyor Belt features a new and 
different construction of covers and strength 
member to resist cuts, tears and abrasion to a degree 
never before attained. R/M’s exclusive “XDC” 
Cover provides a degree of protection and long life 
not possible with any other belt. Inside this cover, 
Ray-Man Conveyor Belt combines elastic cushioned 
strength member plies in an envelope of strong, yet 
flexible synthetic fabric to resist gouging and tearing 
... to take the impact of large, abrasive lumps... to 
permit the belt to trough easily and train naturally. 


MANHATTAN 


RUBBER 


Like all Manhattan heavy duty conveyor belts, 
Ray-Man is moisture resistant and mildew-proof. It 
requires no breaker strip and holds fasteners con- 
siderably better than other types of belts. Let an 
R/M representative show you the advantages of 
Ray-Man as well as other R/M conveyor belts, 
including Homocord, with its extra cushion for 
unusually abusive shock loading. He’ll help you 
select the belt best suited for your job... one 
designed to give you “More Use per Dollar.” 
Write for Bulletins 6906 and 6915. 


RM 6OOP 


DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Flat Belts V-Belts Conveyor Belt 


Roll Covering. Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Laundry Pads and Covers * Bowling Balls 


Fah tli 
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ROCKWELL BUILT 
Edward Valves 
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GLOBE BODY-SCREWED ENOS 
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LIST OF MATERIAL 
QUANTITIES ARE FOR ONE GLOBE OR ONE ANGLE VALVE EOWARD VALVES i INC. 
WHERE ASTM SPECIFICATIONS ARE INDICATED THE LATEST REVISION APPLIES . 
Pacey NAME | NOT - wareniaL sdtewanons Dw SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
Pon Rte Mo eh non : __EAST CHICAGO, INDIANA 
2 | JUNK RING EVALLOY ASTM.AI82 GRADE FE rar i @)] 5 1C) 288) STEEL INSTRUMENT 
3 |Yoxe FORGED STEEL |ASTMAIOS GRADE | it! GLOBE AND ANGLE VALVES 
4 |GLANO FORGED STEEL | asit.w.alos Grace | 111 GENERAL ASSEMBLY 
5 | YOKE BUSHING BRONZE AST.M.B2 442 ORAWN 4» 4.2. 
« [sre Smeg AUE| ars ee we [es CHD fear in CE-3430 
7 |T-HANOLE MALLEABLE IRON) A.S.T.M.A4T GRACE 32510 | 322 APP'D Jz écen| OATE: <-79 us, 
8 |LOCK NUT STEEL COMMERCIAL 
ee HIGH TEMPERATURE 
pil bi woe i ies aie PACKING 501 Edward builds Globe and Angle Stop, Non-Return, Check, 
| | FORG L 23 
Bh Ss ssactaanlt EVALIZEO te haat Stop-Check, Gate, Blow-Off; Mudline, Relief, Hydraulic, 
y 
11 | BOLT WASHER STEEL : 
2 |BOLT NUT STEEL-EVALIZED | A.S.T.M A194 CLassO | i246 instrument, Gage, and Special Valves and Strainers. 
7 oe STAINLESS [A STMAIS3 GRADE BOF | 257 
STEEL WITH STELLITED SEATING FACE 48! 




















ZewWILSON Torq-Air-Matic 


First and only air-driven tube 
expander drive that accurately controls 

tube expansion by directly measuring torque 
output at the mandrel. 


AIR-DRIVEN—Only air-driven . 


tube expander drive with a 
built-in torque control. Does 
not require a seporate control 


box, relays or switches. No — 


extra cables or wirés; just one 
small air hose serves it. 


CONVENIENT—Furnished with 
an auxiliary handle that can be 
swivelled to any position de- 
sired by the operator or left 
off when the torque reaction 
is not too great. Basic unit is 
of a pistol grip design. 


mee 


CALIBRATION—The only tube 


expander control colibrated 
in terms of foot pounds torque 
instead of meaningless arbi- 
trary units. Torque require- 
ments for expanding tubes of 
off-standard jobs can be more 
readily arrived at. 


TROUBLE-FREE— Hos an oil res- 
ervoir built into the handle to 
supply lubrication to the motor. 
The control section is inde- 
pendent of the motor and lubri- 
cated for life. 


POWERFUL—Rated to deliver 
fourteen foot pounds torque at 
90 psi. This is sufficient to roll 
1’ OD x 11 gauge boiler 
tubes. 


CHUCK — Simple, new type, 
snap on floating chuck. Only 
one motion instantly engages 
or disengages a square shank 
mandrel—no set screws. 


These features speak for themselves. The 
Wilson air-driven Torq-Air-Matic tube ex- 
pander drive and control is an important 
revolutionary advance in the field of precise 
tube expanding. Here’s what you get when 
you use the Wilson Torq-Air-Matic control 


THOMAS C. WILSON, INC. 


21-11 44th Avenue, Long Island City 1, New York e@ Representatives in all principal cities 


for heat exchanger tubes: (1) uniform ana 
tight pressure joints, regardless of tube 
sheet hole variation; (2) no over-rolled or 
under-rolled tubes—no stresses that short- 
en tube life; (3) extended tube expander 
life, more production, higher profits. 


MODEL A 
¥%” TO 1” OD 
TUBES 


SIMPLE —Only a single three- 
position trigger throttle for off, 
forward and reverse. Never 
any danger of over-rolling 
because of improper sequence 
of operation. No juggling of 
switches; nothing new to learn. 


COMPACT— Only 10” overall — 
from pistol grip handle. to 
instant action chuck. 


MANUFACTURERS OF TUBE CLEANERS, TUBE EXPANDERS AND TUBE MAINTENANCE TOOLS 
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Water treatment by 


NALCO 


protects boilers and cooling system of big new ammonia plant 





Processing units (left) and Nalco-protected waste heat boilers 
in new $13 million Brea Chemicals, Inc. ammonia plant. 


When $13,000,000 goes into a brand new ammonia 

plant... equipment, services and supplies must be right up 

to snuff from the start. The Nalco System has been See the next page 
working here from the beginning—and the Nalco treatments for details on Nalco results 
and services rendered in a successful plant-wide program on Ammonia Road 
point up the advantages to be gained with the Nalco 


System in plants new or old. 














BB 


id 

be , rs tZ 

—-— snr reece 
. ap eM 


Top—Large cooling tower at this new west coast ammonia 
plant gets protection against scaling and corrosion with a 
non-toxic Nalco formula. Low pH treatment stops deteri- 
oration of cooling tower lumber and cuts dosage require- 
ments for slime and algae control. 

Above—Ball form cooling water treatment is merely 
dropped into a simple wire basket device suspended in 


cooling tower basin. 
1 ad 
oh 24 














Nalco System treatments on Ammonia Road solve these im- 
portant water and steam processing problems: scale and cor- 
rosion prevention in both water and steam systems; boiler- 
water foam control and sludge-conditioning; and contamina- 
tion-free process steam. 

Whatever your water treatment problems may be—in a plant 
of any size—there is a Nalco System program designed to 
solve them, permanently... and economically. Write or phone 
today for details. 
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SEALED-IGNIT' RECTIFIER 


PERCENT EFFICIENCY 


KEY TO LOW COST D-C POWER is uniformly high efficiency 
of G-E sealed-tube rectifiers shown at right. Workman above 
is checking charging rate of part of day’s output. PERCENT LOAD 


Westric Battery Co. reports . . ‘power costs down, 
production up with G-E sealed-tube rectifiers” 


Over a year ago the Westric Battery Company of Denver, 
Colorado, replaced its rotating d-c conversion equipment with 
a General Electric 150-kw d-c unit substation . . . a co-ordinated 
equipment including an efficient mercury-arc rectifier with sealed 
ignitron tubes and associated transformer and switchgear. 
Lee Hill, President, now reports: ‘‘We find that this G-E 
sealed-tube rectifier is paying for itself in savings on power 
costs . . . and in increased production. High efficiency is the 
most important factor, but the fact that it requires almost no 
maintenance or attention by operating personnel is also very 
important. And its consistent operation with excellent voltage 
regulation has made possible an increase in both the quantity 
and quality of our output of some 1000 lead-acid batteries a day”’ 
FOR YOUR D-C APPLICATIONS, too, G-E mercury-arc recti- 
fiers can provide similar advantages. Thousands of users have 
found them the most economical source of d-c power for 
machine tools, steel mill and printing press drives, electro- 
chemical processes, elevators, cranes, etc. For complete details, 
see your nearest G-E Apparatus Sales Representative. General 
Electric Company, Schenectady 5, New York. 524-4 
MINIMUM ATTENTION required by G-E sealed-tube 


Progress /s Our Most Important Product 
rectifiers has impressed both Lee Hill, President (r) 


and Ed Hilliard, Vice President, Westric Battery Co. G t N & a A L 56) E L : C T R | C 











SOLID WHEEL 
RUGGEDNESS 


is your turbine dividend 


The rugged construction and fool-proof design of 
a Terry solid-wheel turbine can save you money by 
keeping maintenance costs to a minimum. Usually 
only taker: down for routine inspection, any re- 
pairs that must be made are of relatively simple 
nature, and cost of replacement parts is small. 
The rotor of the turbine is a single forging of 
special composition steel, in which a series of semi- 
circular buckets is milled. There are no separate 
parts to loosen or work out. As the only function 
of the blades is to form a series of pockets, any wear 
which might occur would not materially affect 


horsepower or efficiency. 

It is impossible for the blades to foul. They have 
large clearances and are further protected by the 
projecting rims of the sides of the wheel. As the 
side clearances are also very large, end play can do 
no harm. 

The Terry solid-wheel turbine is an extremely 
reliable piece of equipment—why not write 
for complete details today? Ask for a copy o‘ 
Bulletin S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 
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Time-saving inspection and cleaning of Powermaster 
is provided by easy removal of sectioned front 
cover without disturbing burner, accessory equip- 
ment or piping; by convenient handholes; and by 
easily removable rear cover. This simple and com- 
plete accessibility is a big advantage in maintaining 
clean, efficient operation over the entire life of 
Powermaster units. 





PACKAGED AUTOMATIC BOILERS 


@ Major operating advantages are gained by installing two or more 
Powermasters rather than a single large boiler. These include greater 
assurance of a constant steam supply, increased flexibility of operation, 
more efficient light load standby, reserve capacity for extra-heavy load 
demands and for rapid expansion, greater freedom from downtime for 
inspection and maintenance. 


Sizable cost economies also are effected because of Powermaster’s sim- 
plified installation, space-saving compactness, automatic time-saving 
operation, fast steaming and quick response to load swings, high fuel 
economy at all loads, maintenance-saving accessibility and other service- 
proved features. 


These are reasons why multiple Powermaster installations are now serving 
numerous manufacturing industries, institutions, public buildings, schools, 
housing projects, laundries, military posts and other steam users. 


Be sure you take a close look at Powermaster advantages whenever you're 
looking for a dependable, low-cost steam supply for any plant or building 
requirement. Ask for Bulletin 1220. 
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PACKAGED AUTOMATIC BOILERS 
Sizes to 500 hp.; pressures to 250 psi 


ORR & SEMBOWER, INC. 


Established 1885 * Morgantown Road, Reading, Pa. 





Use of compact R-S Rubber-Seated Butterfly Valves in this common header 
permitted close coupling of all pipe, resulted in a substantial saving. 


as Z 


Renewable & replaceable rubber seat... 


... ls installed in valve 
body... 


...And positions with flanges fitting 
body flange holes... 


FOR DROP-TIGHT SHUT-OFF 
AND ABRASION RESISTANCE 


R-S Rubber-Seated Butterfly Valves give 100% effective shut-off with 125-pound pressure 
drop. Wedge-type action of the vane against the tough flexible rubber seat gives positive 
closure even around the shaft bosses. The special composition of rubber and other 
materials gives long wear and resistance to the flow of materials. 


Use of R-S Butterfly Valves in place of conventional gate valves will give a 

far more compact piping layout. This can mean substantial savings in the initial 
building cost. To get full information on the complete line of Butterfly Valves, 
Ball Valves, and Rotovalves, see our local representative or write 

S. Morgan Smith Co., York, Pa. 


HYDRAULIC GATES & HOISTS 
reese TRASH RAKES 
PUMPS ACCESSORIES 


S. MORGAN SMITH HYDRODYNAMICS 


ROTOVALVES FREE- DISCHARGE 
VALVES 
BALL VALVES 


CONTROLLABLE- 
BUTTERFLY Bm PITCH 
AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO VALVES HM SHIP PROPELLERS 
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IN FLOW METERING 
































AMPLIFIER 








THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 


Mercuryless—costly mercury maintenance headaches 


E 
eliminated—no mercury to lose. 
Rupture-proof Bellows—provide positive 
protection against over-range. 


COMMORATION Continuous integration—motor-driven continuous 

mechanical integrator is extremely accurate 
even on rapid load changes. 

Automatic Combustion Control * Veriflow Meters and r ‘ sd 

Verve» Becronic Onygen Recorder» COs Recorder Electronic operation—requires only 4 seconds 

ck tac, b decllcms Suicide > aloes for full scale pen travel with accuracy 

Remote Indicators + Electronic Feed Water Controls of 144% of full scale differential. 


VAW Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 
unaffected by normal temperature changes. 
Explosion proof transmitters and wide range 
meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 


MICHIGAN CI . INDIANA 
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Drive Powe 


at Indiana-Kentucky Electric 
Corporation’s Clifty Creek Plant 
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Three of eighteen Allis-Chalmers 2500-hp, 
4000-volt, 3580-rpm two-pole motors driv- 
ing boiler feed pumps at Clifty Creek. 





Rooftop installation of Allis A wide variety of Allis-Chalmers motors furnish 
ag 1500-hp, 4000- most of the major auxiliary drive power at Clifty 
\ected moter, This isone of  CYeek Plant near Madison, Indiana. Allis-Chalmers 
twelve Allis-Chalmers motors motors are driving plant air compressors, coal han- 
ptr dependable service djing equipment, forced-draft fans, boiler feed pumps 
riving forced-draft fans at 
this modern new plant. and many other pumps. q 
The Allis-Chalmers motors at this Indiana-Ken- 
tucky Electric Corporation installation are just a few 
of the complete line of motors Allis-Chalmers builds 
for power plant service. Contact the Allis-Chalmers 
district office in your area, or write Allis-Chalmers, 
RO onee rae eae Power Equipment Division, Milwaukee 1, Wiscon- 
flange-mounted motor driv. sin, for complete information. A-4956 
ing plant air compressor. 
This unusually economical 
mounting method for such Now, You Can Get Even Greater Winding Protection f 
a lar to be at- 
tributed to Allis-Chalmers with SILC O-FLEX 
experience in motor appli- 
cations throughout the elec- 
tric power industry. 





tlLebhl 





all-silicone-rubber motor insulati A only on Allis-Chalmers 
motors — in many of the larger sizes. Ask your A-C representative 
for the facts about this revolutionary new insulation system. 















Silco-Flex is ant Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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1/4” Pipe Connections 


FEATURES : ai : a 40 PSI— moximom 


» i Reduced Pressure 


(100 PSI with 
Special Spring) 


‘| 300 PSI—Moximum 


Input Pressure 


. 10 CFM -— Moximum 
ae Capacity 
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»..and assure permanent protection 
for your metal piping investment 


ROUND SYSTEM .. . supplied 
complete with combination un- 
oX-baeba-beaM- bate M160 s) ole) aa -taablenatta-m 
Available in 12 sizes, each with 
id aX 0 o) co} ols amb bale (-vucba-bbae-108 0} ole) am 





TUNNEL SYSTEM ... 

i a-VOl-te Mob aM WE-s 8 aah o)(-MEolod ales a-34-) 
pad. With Tunnel Arch in ten 
3b 4-\-M- bate Moyle l:W a} lolol <M baled aba-y-) 
34-1 ME bahimerey act ob bat- Gated ale} eo} hol 
pb ate Mot- bale of-MEt-1-te 


STILLWATER CONDUIT SYSTEMS 


There’s one material that never wears out underground. N Any combination of 
That’s vitrified clay. And vitrified clay is the major com- 


nent of Stillwater Conduit Systems—both Tunnel and , . ae 
Te types. When you run your service piping under- fm N service piping can he 
ground, through Stillwater Conduit, you not only eliminate {nd ) | 
unsightly jungles of overhead pipe . . . you protect that NS Y accommodated by 
piping permanently ... and you lay it straight and true, ‘ 
with fewer “runarounds” to avoid obstacles, and fewer = Stillwater Conduit 


fittings that cause turbulence and pressure drop. 


Stillwater Conduit Systems are completely unaffected by Systems, using either 
extremes of temperature or moisture, or the attack of cor- uN ~ ‘ 

rosive soils and ground waters. They provide the best mon filler or sectional 
possible protection for the enclosed metal service piping. wets ® sor 

We'll give you all the engineering help you need to design - insulation. 

the complete system—and we'll follow through by super- 

vising the actual construction job. Large warehouse stocks 

assure prompt shipment of any size order, complete with 

all accessories. 


WRITE FOR new four-page, 


file-size bulletin, with full details 


The Stillwater Clay Products Co. 
STILLWATER CONDUIT DIVISION 


3334B PROSPECT AVENUE, CLEVELAND 15. 0. SYSTEMS 


SW-156-62 
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DETROIT ROTOSTOKERS 


Are To Be Used To EFfficiently 
Fire The Boilers In 


The New Prudential Mid-America 








Home Office Building— Chicago 


Detroit RotoStokers, automatically controlled and 
having Power Operated dumping grates are planned 
to burn southern Illinois coal. Two 40,000 pound 

and one 22,000 pound per hour steaming capacity 
Erie City Steam generating units will be installed. 





























Many hundreds of Detroit RotoStokers are in daily 
operation. in prominent plants. Popular because they 
successfully burn all Bituminous Coals, Lignite and 
also wood and other refuse fuels. 


Buy a stoker for proper design and application by 
experienced builders. Buy a Detroit Stoker. 














Write for a catalog. No obligation. 


GIBRALTAR yy 


DETROIT STOKER COMPANY 


SSCHOSSSSHSSSSSSSSHSSESSESSHSSESSHSSHSSSSSHESOCSSSSSESEH ESHA 84G OILERS) 


GENERAL MOTORS BLDG., DETROIT 2, MICH. 
Works at Monroe, Mich. ¢ District Offices in Principal Cities 
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Two Union packaged boilers play important 
role in Davison cracking catalyst plant 


Job Report (UIW) — Proving that 


they can do their job outdoors as 


efficiently as indoors, two Union Type 
MH Steam Generators handle a key 


assignment for Davison Chemical 
Company, Division of W. R. Grace & 
Co. They deliver process ‘steam in 
Davison’s large Lake Charles, La. 
plant which is equipped to produce 
approximately 45,000,000 Ibs. of 
petroleum cracking catalysts annually. 
Selected for this important role be- 
cause of “reputation and de- 
livery,” these Union Packaged Steam 
Generators are reported by Davison 
to be operating at high efficiency. 
Each of the pair has a steam capac- 


ity of 18,000 lbs/hr. at 250 psi and is 


gas fired. Both were completely as- 
sembled in Erie, Pa. by Union Iron 
Works before delivery to their Louisi- 
ana job site. 

Patterned after larger but similar 
field erected Type H Boilers, origi- 
nated by Union ever 16 years ago, 
numerous MH Packaged Units are 
being installed in chemical process- 
ing plants, pulp and paper mills, 
breweries, refineries, institutions, 
schools and hospitals. 

With standard units designed in 
13 sizes from 10,000 to 40,000 lbs/hr. 
at 250 psi, Union Packaged Steam 
Generators can be equipped to handle 
multitudes of needs formerly requir- 
ing costly field erection. For example: 


Superheaters can be installed to meet 
total temperature requirements, while 
air heaters and economizers are 
readily supplied when needed. High 
pressure units are also available for 
special applications, 





The complete story of Union Type MH 
Steam Generators, including cut-away 
illustrations, tube 

layouts and dimen- 

sion tables, can be 

obtained promptly 

by requesting Bul- 

letin MH-353 from 

Union tron Works, 

Erie, Pa. 











Cutaway of compact Union Type MH Steam 
Generator. Tubes arranged for straight-through 
gas flow with low draft loss. 


Aerial view of Davison Chemical Company's 
large Lake Charles, La. plant for manufacture of 
petroleum cracking catalysts. 





POWER * MARCH 1956 








POWER * MARCH 1956 








how the package 


LJUNGSTROM® AIR PREHEATER 


boosts small boiler performance... 


The new, completely shop-assembled 

Package Ljungstrom Air Preheater means 

that boilers as small as 25,000 pounds of steam per 

hour can have the advantages of regenerative 

1. Reduces fuel consumption . . . even per- preheating using the same principle of heat 

recovery used by large, efficiency-minded utilities. 
Here’s what the Package Ljungstrom does for you: 

. Increases boiler output and reliability. (1) It saves fuel— roughly 1% for every 

45-50 F air preheat. (2) It boosts boiler output 

and efficiency substantially. (3) Ljungstrom 

permits use of lower grade fuels. All of which means 

. Easy, fast to clean and maintain. better performance at lower cost. For more detailed 

information — get in touch with 

The Air Preheater Corporation, today. 

Free brochure on request. 





Advantages of 
The Package Ljungstrom Air Preheater 


mits use of low grade fuels. 


. Eliminates. cold spots . . . keeps cor- 
rosion to a minimum. 


. Comes fully assembled —ready to install. 











The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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GILSULATE— 
The End of A Search 


Old Post St. plant has 4,000 HP boiler capacity. Steam lines were origi- For more than half of a Cay District Heating 
nally encased in red cedarwood log condutts. Companies have been seeking a way to prevent cor- 
poy Fie my ees pag vemigee ee ee ee anne rosion and reduce heat loss from underground steam 
266, pounds per hour peak load; 1s set in weatherproof casing. 
mains. Many materials and techniques have been 
tried —unsuccessfully—spurred on by rising fuel 
prices and pipe replacement costs. 

In 1952, Seattle Steam Corporation tried their 
first GILSULATE installation. So far, they have ob- 
served complete corrosion protection and excellent insu- 
lating properties. Is GILSULATE the end of the search? 

Today this 18th largest of all American District 
Heating Companies orders GILSULATE in carload 











lots and maintains warehouse stocks for use on new 
lines, extensions and where a ditch is opened and 
existing facilities are exposed. 

Investigate the values of this easily-installed, 


low-cost insulation yourself. Use the coupon below 
for complete information or write for the name of 
your nearest GILSULATE distributor. 





om Facts about Gilsulate 

. Easy to use—just pour, tamp and back- 
fill... pipe heat does the rest. 

. Forms 3 zones of protection against 
heat loss and all hazards commonly 
encountered by hot buried pipes. 

. Needs no housing or mechanical sheaths: 
no mixing, special handling or equip- 
ment. 

. Only needs normal pipe spacing: for 
os eae ZONE 3 — GiLSU- < multiple pipe or cramped conditions. 
GASULATE fed on wr pl "pe ae . Three types available: 
— thermal insulation. Type A for 220°-310° F. temp. range 
7 : Type B for 300°-385° F. temp. range 
Type C for 385°-520° F. temp. range 











THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF HOT UNDERGROUND PIPES 


SULATE 


AMERICAN GILSONITE COMPANY, SALT LAKE CITY 1, UTAH 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


American Gilsonite Co. 


134-F West Broadway 1145 East Jersey St. 
Salt Lake City 1, Utah Elizabeth, N. J. 


Send me more information on GILSULATE Insulation 
NAME 

TITLE 

COMPANY 


ADDRESS 


ada] 


P 
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Here's real economy in temperature control, 


Because Spence Temperature Regulators are 


designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 


The Spence Regulator takes steam directly from the 
boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 


oe 
Red as  ¢ q ro & constant temperature output from the heater. 


This means one relatively small combination 


pressure and temperature regulator replaces a 
Va ‘ ve reducing valve of the same size and a larger 
temperature regulator. Practically the entire cost 
of the large separate temperature regulator is 
we eog PY. | saved, And, the total saving would also include 
—---wthercost-of a 3-valve by-pass along with all 
labor for installatior 
This design feat 
the thousands of § 
American industry. For 
design features, write for B 


SPENCE 
TYPE ET150 
Temperature 

Regulator 


WALDEN, NEW YORK 
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Full-length double doors on both front and rear 
facilitate easy inspection and maintenance. Com- 
pact unit may be installed away from motor. Only 
electrical connections are required. 





Just about all that remains unchanged in 
this new unit is its basic time-proved princi- 
ple .. . a design that provides a wide resist- 
ance range with short electrode travel. This 
gives the smooth, accurate speed control you 
are looking for. 


Modern in performance... in appearance 


The Allis-Chalmers liquid rheostat is now 
available in an attractive, safe, clean enclos- 
ure. And under its streamlined exterior are 
many engineering and construction improve- 
ments that assure better performance and 
lower operating and maintenance costs. For 
example: Individual cells are now construct- 
ed of steel for greater mechanical rigidity 
and protection against accidental damage. 
Cell linings are of thick, bonded rubber for 
maximum electrical isolation. 


Long-lasting electrodes — removable tips 


Electrodes are built up of cupronickel plates. 
Because this copper alloy is exceptionally 
resistant to corrosive and electrolysis action, 
replacement frequency is greatly reduced. If 
replacement becomes necessary, only remov- 
able tips need be renewed. 


Low maintenance pump 


Electrolyte pump is of the submerged sump 
type. No packings to be replaced. 

For complete information, see your A-C 
representative or write Allis-Chalmers, Mil- 
waukee 1, Wisconsin for Bulletin 14B8231. 


A-4528 


ALLIS-CHALMERS > 
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higher heat transfer from process steam 





Cochrane "let Pump 


C-B CONDENSATE RETURN SYSTEM 
assures maximum production efficiency 








Over 2000 COCHRANE CONDENSATE RETURN SYSTEMS... cut 


costs and set new standards of production wherever steam is used for 


Here is a method of improving heat transfer from steam that is 
almost unbelievable! In one plant alone, installation of a Cochrane 
C-B System increased production in pressure kettles by 50%, de- 
creased steam costs 15%, and produced a finer, more uniform product. 

Regardless of the type of system now employed, a Cochrane C-B 
System is guaranteed to get more heat from your steam. The system 
prevents “‘condensate blanketing’’— returns condensate continuously a 
to boiler or make up system without appreciable loss of heat. SANb iEAT 

Insure peak operating efficiency of your steam process equipment OM wicca’ 
today by investigating the advantages of a Cochrane C-B System 

. Write for Publication No. 6025. 


heat transfer, System such as above was installed by a chemical 
manufacturer on a dryer for titanium dioxide. Production rose from 
45 to 65 tons ao day—a gain of 30%! Steam consumption decreased 


from 12,000 to 7,000 Ibs. hr.—reducing steam cost 40%! 


Co [ viaje ce rh Ea Representatives in 30 principal cities in U.S.; Toronto, Canada; Paris, France; 


La Spezia, Italy; Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; 


Cc @) R P re) R A T @) N San Juan, Puerto Rico; Honolulu, Hawaii. 


Pottstown Metal Products Division—Custom built carbon steel and alloy 
products 


3106 WN. 17TH STREET, PHILADELPHIA 32, PA 
NEW YORK e PHILADELPHIA e CHICAGO 


Demineralizers * Hot Process Softeners * Hot Zeolite Softeners + Dealkalizers * Reactors * Deaerators * Continuous Blowoff Systems * Condensate 
Return Systems * Specialties 
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Your air-conditioned future 


ECENTLY a group of technical editors was in- 
R vited to Carrier Corporation’s headquarters at 
Syracuse, N. Y. Purpose of the visit was an advance 
look at three new developments—a hermetic cen- 
trifugal refrigeration machine, a “push-button” 
absorption system, and improved units for the high- 
velocity induction system now widely used in mullti- 


story, multiroom buildings. 


These were mighty interesting, and you'll be 
hearing more about them. But to me the most ex- 
citing part of the day’s program was a forecast 
made by Charles V Fenn, vice-president of Carrier’s 
Machinery and Systems Division. 


During the next ten years, Fenn said, nearly $10 
billion worth of large air-conditioning and refriger- 
ating systems will be installed in the buildings and 
industrial plants of the U.S. And while the biggest 
present market is office buildings, industrial-plant 
systems are expected eventually to lead all the rest. 


This coming boom in the youngest of all the 
power services will grow out of the competitive 
need to produce better goods, faster and at lower 
cost. The evidence now at hand shows that air con- 
ditioning does just that in many cases. 
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For example, after a Sylvania Electric Products 
plant was air-conditioned, employe turnover 
dropped to the lowest rate ever, and absenteeism 
waz substantially reduced. Elgin National Watch 
Company credits air conditioning with reducing 
rework and increasing employe efficiency by 25%. 


From cases like these, Fenn concludes: “We are 
approaching the point where air conditioning of 
the nation’s manufacturing facilities will provide the 
biggest volume of new business.” 


For the plant-service man in industry the mean- 
ing is clear—if you're not now involved in air con- 
ditioning, the odds are you soon will be, and you’d 
better be ready for it. And not just to operate it 
and maintain it, either. 


Now is the time to look at your plant with air 
conditioning in mind. What can it do for you in 
terms of better, lower-cost production? What kind 
of system will handle your job best? What support 
will it need from the other services—electricity, 
water, steam, etc? 


When you answer these and similar questions 
you'll be ready to lead, not follow, in the air-con- 
ditioned future that looms for U.S. industry. 





SAVE UP TO °3°° PER 


AN IMPORTANT MESSAGE 


ABOUT COAL FACTS 





The “before” and “after” pictures on these 
pages show what a municipal power plant in 
Ohio did to improve their coal firing installation. 


By installing the KENNEDY-VAN SAUN 
Pulverized Coal Firing System, it became possible 
to use domestic, open-pit mined coal at a saving 
of approximately $80,000.00 per year on the 

cost of coal alone. 





NOW, the same plant has a new addition using 
KENNEDY- VAN SAUN Boilers and Pulverizers. 
Substantial additional savings are being effected 
in the purchasing and the pulverizing 

and the firing of coal. 


Ce aa > Sal eee 


Send for bulletins describing 


AEN NED Y 


MANUFACTURING & ENGINEERING CORPORATION 
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TON ON COAL COSTS 


FEATURES OF THE 


KENNEDY PULVERIZED 
COAL FIRING SYSTEM 


FULLY AIR SWEPT 


COAL PULVERIZED TO 
SUPERFINENESS 


COAL COMPLETELY 
CARBURETED 
Ready for combustion 


BIG TRUNNIONS FOR 
AIR SWEEPING 


BALLS ADDED WITHOUT 
SHUTTING DOWN 


LOW OPERATING AND 
MAINTENANCE COSTS 


UNBURNT CARBON 
LOSSES LESS THAN 12% 


INSTANT RESPONSE TO 
CONTROLS 


85% TO 90% THROUGH 
200 MESH 


20% MOISTURE 
REMOVED WHILE 
PULVERIZING 


PULVERIZES ANY COAL 
BITUMINOUS, 
ANTHRACITE, 
COKE BREEZE 


TRAMP IRON ACTUALLY 
AIDS IN PULVERIZING 


RESERVES OF FUEL FOR 
INSTANT RESPONSE 
AND STEAM DEMAND 


KVS machinery and equipment 


~VAN SAUN 








ih hhh hhh bbiddddddddddddbddddddbiddddddbbdddddddidddsdsdbididid . 








Lhd ddidddidddiddddiiiddddddidddddiisiide 








AFTER: Using low price coal through pulverizers 


TWO PARK AVENUE, NEW YORK, N.Y. © FACTORY: DANVILLE, PA. 
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Now... all 3 in one ‘American’ Thermometer 


Only this new American Thermometer* gives you the three 
features most demanded in a dial thermometer. The “Every 
Angle” design allows you to install this thermometer any- 
where ... then angle it in the direction that provides easiest 
reading. The anti-parallax Maxivision dial guarantées the 
surest, sharpest, easiest reading. Graduations are carried on a 
raised ring, set close to the cover glass, with an index-type, 
functional pointer set at the same level. The result — no per- 
spective effect — parallax error practically eliminated. Finally, 
bi-metal actuation insures high sensitivity, economy, and 
surety of operation. 


Install the new American “Every Angle” Bi-Metal Dial Ther- 
mometer anywhere — inside or out. Its climate-proof case 
defies any weather condition. The full use of these thermom- 
eters in any process plant makes possible temperature readings 
with the same ease and facility of those of a pressure gauge. 
Write today for complete information. Ask for Bulletin 148. 

*Pat. App. For 

SPECIFICATIONS 

5-Inch Type 5-6060 American “Every Angle” Bi-Metal Dial Thermometer 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
within 1% of range. Dial Size: 5”. Scale approximately 1042” 
long. Bi- Metal Coil: Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens 
vibration, accelerates transfer, speeds response. Case: Stain- 
less steel. Bezel: Threaded to case. Front: Clear, extra-heavy 
glass set in channeled gasket to seal case. Pointer: Functional 
type, adjustable from front. Stem: Lengths — 4” to 24”, 18-8 
stainless steel. All joints welded. Connection: Fixed, 4%” NPT. 
Separable Sockets: Available in all materials and sizes nor- 
mally required. 


ee eccnsatieaisne anaceetee 


Ar PS 
\ 


“100 | 150 








SET IT 

for use as a side 
angle, 90° 
oblique or 
top-connection 
thermometer 


SET IT 

for use asa 
straight-form 
thermometer 


SET IT 
for use an oblique- 
form thermometer 


SET IT 
for use as a standard 90° 
back-connected thermometer 








PHONE your Industrial Supply Distributor for experienced attention to 
your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stocks. 


» INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 

ee Aaa INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
} RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ““SHAW- 

BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Power for taconite 


® TAcONITE, an iron-ore-bearing rock 
found near the surface of Minnesota’s 
Mesabi Range, will help assure U.S. 
iron and steel producers a dependable 
iron-ore supply for years to come. Big 
reason behind this optimistic note: Re- 
serve Mining Company’s huge E W 
Davis Works (jointly owned by Repub- 
lic and Armco Steel Corps) swings into 
full-scale operation this year. 

Facts that led Republic and Armco 
to bet 190-million dollars (cost of proj- 
ect) on the future of taconite go like 
this: 


e Domestic reserves of “direct ship- 


By H H McMEEN, partner 
Sargent & Lundy 


ping” ores (51 to 58% iron) are being 
depleted rapidly. 


e New ore-body discoveries in South 
America and Canada can’t be counted 
on in a national emergency. 


e Latest process refinements in recov- 
ering iron ore from taconite (25 to 30% 
iron) make large-scale commercial min- 
ing, processing of the ore practical. 


Process in brief. World’s biggest 
coarse crusher breaks up taconite near 
the mine site at Babbitt, Minn. After 
a 47-mile railroad trip to the process 
plant at Silver Bay, taconite is further 


crushed, then ground. Iron-ore particles 


are magnetically separated from the 
rock, filtered. Pelletizing operation 


takes taconite concentrate, rolls it into 
balls, burns it hard. Result is finished 
ore pellets. 

Role of power services in the venture 
is crucial. The process uses about 90- 
kwhr electrical power per ton of con- 
Davis Works may ulti- 
mately produce 10-million tons per year, 
consume kwhr an- 
nually. Also important: Taconite proc- 
essing needs almost 50 tons of water to 
turn out a ton of concentrated ore. 

In the sections that follow you'll see 
how smart planning, design features 
make Davis Works’ power plant at Silver 


centrated ore. 


about one-billion 


Bay typical of today’s best engineering 
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TACONITE continued 


BURNER FRONT of pulverized - fuel - fired boiler. 
neers also provided for possible future heavy-fuel-oil burning 


es alae oo og 
ReeT EES 
a 


BOILER CONTROL PANEL keeps the boiler running at top effi- 
ciency. The fuel-air ratio acts as a check on conditions 


1250 psig, \OOOF 


271730 49,989 


© 452,060 Ib per hr. kw 





Steam | 
|generator | 


A | 26465" 


51,740 /b per hr. 
59,075" . : 
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RESERVE’S HEAT BALANCE 


central-station plants. 


like that of today’s 
10,000 Btu 


is much 
Net kwhr takes about 


By dovetailing operations for handling coal, iron-ore pellets 


Reserve Mining Company trims costs, saves space 


practices. Some ideas we'll unfold may 
serve as the spark for improving design, 
operation in your own plant. 

One striking feature of this industrial 
power plant: It’s much like today’s 
high-efficiency utility plant where fuel 
is relatively expensive. Only difference 
is additional power services, specifically 
designed for the process plant—mill 
water, building heating, compressed air. 

As taconite operations continue to 
grow, more power plants will be built 
by other companies in the Mesabi area 
of northeast Minnesota. The thinking 
that went into Reserve’s power plant 
may well set a pattern for them. Sar- 
gent & Lundy, consultants for the power- 
plant project, working together with 
RMC’s engineers, keyed their planning 
to these points: (1) study of economic 
factors showing desirability of an indus- 
try-owned power plant (2) eliminating 
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all spare equipment to keep power costs 
at a minimum (3) power generation and 
mill-water supply pumps to be at a 
single central point because these pumps 
are big power users (4) practical need 
to distribute electrical power at genera- 
tor voltage, to make top use of available 
switching equipment. 

Plant layout. First of three units 
(there’s space for two future units) in- 
cludes a 450,000-lb-per-hr boiler that 
feeds 1325-psig 1005-F steam to a con- 
densing turbine-generator. When oper- 
ating between 1250 psig, 1000 F and 
l-in. Hg abs, the 40,000-kw (rated ca- 
pacity) condensing machine can deliver 
55,000 kw. Heat-balance drawing, above, 
lower right, shows how main equipment 
in the boiler-turbine cycle fit together. 

Reserve Mining’s plant-heating sys- 
tem is a closely knit part of their power 
generation. Here’s how the engineers 
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planned it: An oil-fired heating boiler 
and two closed evaporators operate from 
the turbine cycle, yield 90,000 lb per 
hr of building heating steam. The evap- 
orators plus five feedwater heaters— 
with a direct-contact heater in the No. 
3 position—give the plant a net kwhr 
for about 10,000 Btu. 

Pulverized coal, with provision for 
future oil, fires RMC’s power boiler. 
Three pulverizers supply fuel, primary 
air to six burners, two wide by three 
high. An important feature of the boiler 
design is the plastic casing that’s part 
of the setting. It’s more economical 
than a steel-cased unit. And operators 
can check setting air leakage, make easy 
repairs. Other key design points: 
Steam-temperature control for wide- 
range operation; dual f-d and i-d fans 
with i-d run through hydraulic cou- 
plings; regenerative air preheater. 
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TURBINE-GENERATOR is a condensing design, with hydrogen- 


cooled generator. Five bleed points send extraction steam to 


feed- 


water heaters, demineralizer, evaporators, condenser, turbine 


feedwater heaters, boost turbine-cycle efficiency. The machine 
produces 55,000-kw electric power at l-in. Hg backpressure 


GENERATOR INSTRUMENTS and main switchgear are on a 
single panel. Mimic bus traces out the electrical hookup 


Combining the handling of coal and 
iron-ore pellets cuts Reserve Mining’s 
costs substantially. In winter, when 
Great Lakes are frozen over, coal sup- 
ply dips, operators build up supply of 
iron-ore pellets. In summer, self-un- 
loading ships deliver coal to Silver Bay, 
return with a haul of pellets. The self- 
unloading boats keep  coal-handling 
equipment to a minimum. 
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Electrical power. Before committing 
themselves to a power plant, Reserve 
Mining talked the problem over with 
the local utility. Economic factors high- 
lighted by the discussion favored a self- 
owned power plant. 

Original plans called for a 115-kv 
transmission line between the process 
plant at Silver Bay and Babbitt, Minne- 
sota. Line’s job: To furnish power for 
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coarse crushing and mining operations. 
But get-together with the utility elimi- 
nated the line. Utility company con- 
structed a feeder from Duluth to Silver 
Bay. And they've agreed to interchange 
power required at the mine. Mine load 
is about 7.5% of the total process re- 
quirement. 

By contracting with the power com- 
pany for power interchange, RMC en- 
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TACONITE continued 





gineers got them to take over furnishing 
and distributing town-site electrical- 
power needs. The utility is keeping an 
eye on the future too. They’ve installed 
a 26,000-kva 13.8/115-kv transformer at 
Reserve’s power plant. The installation 
gives them flexibility needed to take on 
power loads north of the process plant 
area. 

Power fans out to the Davis Work’s 
multiple 13.8-kv leads. Multiple 5000- 
kva substation transformers at major 
load centers feed stepped-down power 
to using areas. S&L, RMC engineers 
gave 5000-kva transformers the nod be- 
cause these were just about the biggest 
that could be handled by interrupting 
capacity of available breakers. 

Process water in vast quantities goes 
into the production of concentrated tac- 
onite pellets. Eventual plans call for 
eight 35,000-gpm 130-ft head, vertical 
mill-water pumps. First three of these 
have been installed now, two with con- 
stant-speed squirrel-cage induction mo- 
tors, one with wound-rotor motor and 
liquid rheostat, to control by variable 
speed. 

A 14-ft-diameter corrugated conduit, 
about 450 ft long, delivers the water 
from shipping harbor to power plant 
where the pumps are located. Normal 
use of mill water for the initial taconite 
processing units is 152,500 gpm. About 
50,000 gpm of it first goes through the 
turbine’s condenser to pick up heat, 
temper the mill-water supply. In an 
emergency, RMC can use the mill-water 
pumps for circulating water. And 
they’ve also installed a 30-in. ice-melt- 
ing line from the power plant to the 
harbor intake at the lake front. ess. 





PRINCIPAL POWER PLANT EQUIPMENT 


MILL-WATER PUMPS are vertical design, supply 105,000 gpm to the taconite proc- 
Eventually, eight of these units will 


be needed to handle process needs 





E W Davis Works’ Power Plant—Unit No. 1, Reserve Mining Company, Silver Bay, Minn. 


STEAM-PRODUCTION EQUIPMENT: 


Steam generator, 1 ...... ....Babcock & Wilcox Co 
450,000 Ib per hr, 1325 psig, 1005 F, 6578 sq ft furnace heating sur- 
face, 29,000 cu ft furnace volume, 17,300 Btu per cu ft per hr 
furnace-heat release. Burners: 6, in common windbox, oil ignit‘on. 
Superheater: 25,078 sq ft heating surface, steam-temperature control 
by attemperator spray. Economizer: 8920 sq ft heating surface, con- 
tinuous type. Air heaters: two, 64,800 sq ft heating surface, Ljung- 
strom type, 5-hp motor drive 

Pulverizers, 3 pikes Babcock & Wilcox Co 
23,300 Ib per hr ea, 55 grindability, 12% moist, 300 hp, 2300 v, 600 
rpm, 3 ph, 6-cy motors, 3l-in. floor-mounted rotating table-type feeders 

Primary air fans, 3 ....American Blower Corp 

Driven by pulverizer motor 
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....American Blower Corp 
ed blade, 93,000 cfm, 1170 
rpm, 14-in. wg, 150 F, inlet and outlet dampers. F-d motor: 300 hp, 
2300 v, 1180 rpm, 3 ph, 60 cy. I-d fans: 56.5-in. wheel dia, forward 
curved blades, 115,000 cfm, 867 rpm, 18.5-in. wg. 325 F, fluid-drive 
capacity control. I-d motor: 500 hp, 2300 v, 888 rpm. 
Dust collectors, 2 ....American Blower Corp 
Mechanical, 80% efficiency, 155,000 cfm, 265 F, 2.5-in.-wg pressure loss 
Soot blowers, 20 .+..++.+Diamond Power Specialty Corp 
Steam type, 14 wall blowers, 1/6-hp motors. 6 retractable blowers, 
144-hp motors 
Ash-handling system United Conveyor Corp 
9.8 ton ashpit hopper, 250-ton tile ash-storage bin, 70-tph dustless 
unloading unit, 20-tph bottom ash-handling system, 15-tph flyash 
handling system, 10-tph pyrites-handling system 
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Coal-handling system 
300 tph, 48-in.-wide x 7-ft- Jeng fecter conveyor. 
belt conveyors, coal crusher, sampling device, 
conveyor tripper 

Coal bunkers 

Coal valves and spouts 

Fuel and ignition oil pumps, 2 
Positive displacement, screw type, 
ssu oil. Motor: 7.5 hp, 


Link Belt Co 
Three 30-in.-wide 
motor-driven  belt- 


..American Bridge Co 
Stock Equipment Co 
DeLaval Steam Turbine Co 
18 gpm, 800-ft head, 45 to 200 
1750 rpm. 440 v, 3 ph, 60 cy 

..American Bridge Co 

ae, 84 ft above roof 
Moorehead Machinery Co 


Steel, brick lining, 9-ft ID of lining; 
Boiler flues, ducts 


POWER-GENERATING EQUIPMENT: 


Turbine-generator, 1 Westinghouse Electric Corp 
40,000/55,000 kw, 3600 rpm, 1250 psig, 1000 F, 1.0-in.-Hg exhaust 
pressure, tandem-compound, double-flow exhaust, 5 bleed points. Gen- 
erator: 40,000 kw, 0.8 pf, 50,000 kva, 0.9-scr, 3 ph, 60 cy, 13.8 kv, 
3600 rpm, 0.5-psig hydrogen press. Main exciter: 170 kw, 250 v, air 
cooled 

Condenser, 
27,500 sq ft 
admiralty tubes 

Traveling water screen, 1 

Circulating-water pump, 1 
Vertical, 47,750 gpm, 22-ft head. 

Turbine-oil purifier, 1 
375 gph, explosionproof motor 

Turbine-oil transfer pump, 1 ‘ ..DeLaval Steam Turbine Co 
Positive displacement, screw type, 60 gpm, 40-ft head. Motor: 3 hp, 
1750 rpm 


FEEDWATER EQUIPMENT: 


Condensate pumps, 2 ... Allis-Chalmers Mfg Co 
Horizontal, 2 stage, centrifugal, 790 gpm, 435-ft tdh. Motor: 150 hp, 
1750 rpm 

Boiler-feed pumps, 2 Pacific Pumps, Inc 
Horizontal, centrifugal, 9 stage, 545, 000 Ib per hr, 1580 psig, tdh, 
3470 rpm, 324-F condensate temp, fluid coupling. Motor: 1750 hp, 
2300 v, 3570 rpm 

Feedwater heaters, 4 American Locomotive Co 
L-p No. 1: Vertical, U tube, admiralty tubes, 1525 sq ft effective 
surface, 4-pass. L-p No. 2: Vertical, U-tube, admiralty tubes, 1718 
sq ft effective surface, 4-pass. H-p No. 4: Vertical, U tube with 
integral drain subcooler and desuperheating section, 3114 sq ft con- 
densing surface, 425 sq ft subcooling surface, 246 sq ft desuperheating 
surface, 80-20 copper-nickel tubes, 4-pass. H-p No. 5: Vertical, U tube 
with desuperheating section, 1617 sq ft condensing surface, 253 sq ft 
desuperheating surface, 80-20 copper-nickel tubes, 4-pass 

Deaerating heater, 1 
Two-steam-jet type, internal ditecd-comtact ° vent condenser, 
per-hr 10,600-gal horizontal storage tank 

Heater drain pump, 1 
Horizontal, single stage, centrifugal, 
40 hp, 440 v, 3500 rpm 

Demineralizer, 1 
2-step automatic, 20 gpm. Cation unit: 
regenerant. Anion unit: 


..Allis-Chalmers Mfg Co 
condensing surface, single-pass, horizontal, inhibited 
Link Belt Co 
Allis-Chalmers Mfg Co 
Motor 150 hp, 1750 rpm 


.-DeLaval Separator Co 


Elliott Co 
474,000-Ib- 


Ingersoll-Rand Co 
140 gpm, 189-psig tdh. Motor: 


..-Permutit Co 
Zeo-Karb H, sulfuric acid 
Permutit S, caustic soda regenerant 
Chemical-feed equipment Milton Roy Co 
Phosphate pump: duplex, 0 to 6.4 gph, 2200-psig discharge press. 
Sulfite pump: simplex, 0 to 5.4 gph, 600-psig discharge press. Mixing 
tanks, two, 100 gal each 
Boiler-fill pump, 1 Allis-Chalmers Mfg Co 
100 gpm, 100-ft tdh. Motor: 5 hp, 440 v, 3 ph, 60 cy, 3500 rpm 


INSTRUMENTS AND CONTROL SYSTEMS: 


Combustion-control system 
Steam-temperature control 
Mill-pump controls 
Instrument panels 


.-Bailey Meter Co 


{ Fisher Governor Co 
} The Swartwout Co 
.. Yarnall-Waring Co 


Float control and pressure-regulating valves... . 
Liquid-level indicators 
ELECTRICAL EQUIPMENT: 


Minnesota Power and Light Co’s transformer 
Pennsylvania Transformer Co 
OA/FA, 3 ph, 60 cy, outdoor, oil immersed, self cooled/forced air 
cooled, 20,000/26,667 kva, 13,800-v delta to 115,000-v grounded wye 
Unit auxiliary transformer, 1 Allis-Chalmers Mfg Co 
OA/FA, 3 ph, 60 cy, outdoor, oil immersed, self cooled/forced-air 
cooled, 6000/7500 kva, 13,200-v delta to 2400 wye 
Reserve auxiliary transformer, 1 .. Allis-Chalmers Mfg Co 
OA/FA, 3 ph, 60 cy, outdoor, oil immersed, self cooled/forced-air 
cooled, 6000/7500 kva, 13,200-v wye to 2400-v zigzag. 13.2-kv neutral 
is grounded through generator 8-ohm neutral resistor 
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Auxiliary-transformer neutral resistor, 1 General Electric Co 
2.31 ohm, grounds 2400-v neutrals of both reserve and auxiliary trans- 
formers 

Auxiliary 440-v transformers, 2 General Electric Co 
Furnished with 600-v unit substations, dry type, air cooled, 3 ph, 
60 cy, 500 kva, 2400-v delta to 480-v wye, grounded neutral 

Primary-substation disconnects 

Primary-substation grounding switch 

Primary-substation lightning arresters 

Primary-substation line-coupling capacitor 

Carrier current and relay cabinets 
Includes frequency-type telemeter watt transmitter and var transmit- 
ter, reactance relays and carrier telephone 

13,800-v switchgear General Electric Co 
Main switchgear: 1, indoor metalclad, 1500 mva air-blast circuit 
breaker. 1, bus-entrance unit equipped for future breaker. One 3000-amp 
current-limiting reactor. Feeder switchgear: 17, indoor metalclad 
drawout units, 500-mva interrupting rating. 2, indoor metalclad draw- 
out units, 500 mva air circuit breakers 

2300-v switchgear General Electric Co 
5 kv, indoor metalclad 100-mva air circuit breakers, 2 buses with 
automatic transfer to reserve supply 

440-v switchgear General Electric Co 
600 v, indoor metalclad unit substation with air circuit breakers and 
dry-type transformers 

13,800-v bus duct General Electric Co 
1200 amp, metal-enclosed nonsegregated-insulated bus connecting 13.8-kv 
switchgear to utility comapny’s transformer 

Excitation equipment Westinghouse Electric Corp 
3 cubicles of electrically operated breakers, magnetic amplifier voltage- 
regulating equipment and motor-operated rheostats 

Motor-control centers, 8 General Electric Co 
7, 440-v 3-ph 60-cy. One 125-v dc valve-control center 

13,800-v bus duct Delta-Star Electric Div 
1 run 800 amp, 3 ph, metal-enclosed nonsegregated-insulated bus con- 
necting 13.8-kv feeder switchgear to reserve auxiliary transformer 

5000-v bus duct Delta-Star Electric Div 
2000 amp, 3 ph, metal-enclosed nonsegregated-insulated bus 

Main electrical control board .. General Electric Co 

Generator neutral grounding General Electric Co 
8 ohm, 1000-amp resistor and disconnect switch 

Power and control cable Simplex Wire & Cable Corp 

De feeder panel Westinghouse Electric Corp 

Lighting transformers, 2 ............--- ..Westinghouse Electric Corp 
167 kva, 2400 v to 120/240 v, single ph, air cooled, dry type 

Lighting-distribution panel Westinghouse Electric Corp 


PLANT HEATING EQUIPMENT: 

Heating boiler, 
Package unit, 
surface 

Evaporators, 2 Alco Products, Inc 
Horizontal submerged, 30,000 Ib per hr, 65-psia vapor pressure, 75 to 
265 psig steam to coils at 660-F max 

Boiler-feed pumps, 2 .. Ingersoll-Rand Co 
2-stage horizontal centrifugal, 50,000 Ib per hr, 164 psig tdh, 228-F 
water temp. Motor: 20 hp, 440 v, 3 ph, 60 cy 

Fuel-oil storage tank, Chicago Bridge Co 
40,000 gal 

Fuel-oil unloading pump, 1 Yale & Towne Mfg Co 
70 gpm, 20-psig tdh. Motor: 2 hp, 440 v, 3 ph, 60 cy 


MISCELLANEOUS EQUIPMENT: 
Control air compressor, ....Ingersoll-Rand Co 
9x9, horizontal single stage, 100 psig, 120 cfm at 265 rpm. Receiver: 
36 in. x 8 ft vertical. Aftercooler: pipeline type. Motor: 30 hp, 440 v, 
1750 rpm. Multi-U-belt transmission. 
Service-air compressors, 2 
13% x 8%, vertical angle, 2 stage, 
Receiver: 42 in. x 10 ft vertical. 
100 hp, 600 rpm, direct drive 
H-p service-water pumps, 


..Southern States Equipment Co 


Ohio Brass Co 


..Union Iron Works 


30,000 Ib per hr, 125 psig, sat., 3670 sq ft heating 


Worthington Corp 
100 psig, 544 cfm at 585 rpm. 
Aftercooler: pipeline type. Motor: 


. Ingersoll-Rand Co 
Horizontal, single stage, double suction, volute, centrifugal, 1500 gpm, 
270-ft tdh. Motor: 150 hp, 1750 rpm, 2300 v, 3 ph 

Mill-water pumps, ....Ingersoll-Rand Co 
Vertical, 2 stage, 35,000 gpm, 131-ft tdh. Motor: 1500 hp, 2300 v, 
60 rpm, 3 ph 

Reclaiming hopper bilge pump 

Circulating-water pipe 


Chicago Pump Co 
Chicago Bridge & Iron Co 
Mill and circulating-water volves Henry Pratt Co 
Circulating-water expansion joints . United States Rubber Co 
Service-water strainer ; i Co 
Boiler-room elevator .. seteas Teatats i Co 
Turbine-room crane 


General contractor 


Hunkin-Arundel-Dixon 
Consulting engineers 


Sargent & Lundy 
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Monsanto Chemical’s OS-58-1, 
a phosphate-ester synthetic 
fluid, serves as bearing lube 


Fiuid viscosity dropped from 
170 to 130 ssu during test 


For the first 10 weeks, anti- 
foam inhibitor was added at 


2-week intervals 


No change was made in the 


existing packing materials 


Fire-resistant turbine lube fares well 


in boiler-feed pump at Duquesne Light 


bm AFTER OPERATING for almost a year 
with a phosphate-ester fluid as lubri- 
cant in steam-turbine-driven boiler-feed 
pump, Dr S F Whirl of Duquesne Light 
Company reports satisfactory results. 
There was some need for added de- 
foamer during this test run, started Mav 
27, 1955 at the Frank R Phillips power 
station and continued for an indefinite 
period. Also, viscosity of synthetic lu- 
bricant decreased. 

The fluid, produced by Monsanto 
Chemical Company as a fire-resistant 
F-R turbine lubricant, is one of several 
showing promise in the growing interest 
to get a turbine lubricant that has F-R 
properties, yet possesses all the desir- 
able properties of petroleum. 

The Monsanto fluid, tagged as 
OS-58-1, is an oily amber-colored liquid 
having a higher specific gravity than 
water. It’s compounded of a phosphate 
ester, halogenated hydrocarbons and 
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suitable additives. Antifoam inhibitor 
accounts for the fluid’s hazy appearance. 
Propertywise, the fluid is miscible with 
oil, but not with water. It’s a good sol- 
vent for oil sludge and most ordinary 
paint. 

Is the fluid really fire-resistant? A\l- 
though the ASTM flashpoint is 430 F 
and the firepoint 675 F, the fluid does 
not burn when misted into an oxyacety- 
lene flame or dripped onto a 1500-F 
surface (Power, March °55, p 75; Oct 
55, p 101). 

Toxicity of the product is questioned 
from many angles. But the Monsanto 
lab tests show the fluid safe. Tests on 
animals related to human weights indi- 
cate the minimum lethal dose for a 180- 
lb man is about one quart. Both the 
liquid’s vapor at room temperature and 
its decomposition products at elevated 
temperatures appear no more toxic than 
ordinary petroleum lube oils, according 
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to Monsanto. Patch tests on humans 
show no irritation or even sensitivity. 
Contact of fluid with the eye leads to 
burning and smarting but no permanent 
damage. 

Feedwater pump, in which the OS- 
58-1 is serving both as lubricant and 
control medium, is an Ingersoll Rand 
6-stage unit, handling about 650,000 lb 
of 225 F water per hr. The direct-con- 
nected Westinghouse turbine is rated 
1140 hp at 3570 rpm; inlet steam is 900 
F at 850 psig. Both pump and turbine 
are pressure-lubricated through a pump, 
gear-driven from the turbine shaft. The 
90-gal reservoir supplies lube to pump. 
Petroleum oil used for many years had 
a viscosity of 150 ssu at 100 F. 

Oil-conditioning equipment was not 
ordinarily used on this turbine. But for 
this test a replaceable cartridge-type 
filter, Cuno model 1B2-2278F 1, housing 


two 25-micron cartridges, was installed. 
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Also, a DeLaval skid-mounted separator 


Big question: How will F-R lube act in an operating generator? 


Progress has been slow, and a little shaky, in field 
of F-R turbine lubricants. With two test runs in 
steam-turbine boiler-feed pumps chalked up (Con 
Edison and Duquesne Light), interest is now turn- 
ing to the current installation of the synthetics in 
an operating turbine-generator at Commonwealth 
Edison’s Northwest Station in Chicago. 


Past year has been a period of watching and wait- 
ing for utility men weighing the synthetics as 
possible turbine lubricants (Power, Aug 1955, p 
97). Interest had centered about the report Con 
Edison made on their experience with a chlorinated 
phosphate-ester fluid. This product, Socony-Mobil’s 
RL 265-A, was installed as a lubricant in turbine- 
driven boiler-feed pump at the Waterside Station of 


disassembled for cleaning. 


Con Ed. Report, delivered Sept 23rd by W C Beat- 
tie, manager of Con Edison’s production engineer- 
ing dept, gave the fluid a green light as a F-R 
lubricant, but stressed foaming as a sizable prob- 
lem (Power, Oct 1955, p 101). Report below 
released by Dr S F Whirl of Duquesne Light Co 
to Power—brushes off foaming of the phosphate 
ester as a far from sizable operating problem. 


Effect of fluid on generator insulation is a prob- 
lem yet to be licked. True, under normal operation 
the fluid should not find its way onto generator 
windings. But experience shows petroleum oil does. 
And lab tests show conclusively that the F-R phos- 
phate-ester fluids are harmful to asphaltic-type 
insulation. Newer insulations are not so affected. 


Pump was 


breakdown of a polymer thickener. Ap- 


was piped to take fluid through a float- 
ing suction and return it to the reservoir. 
Although a skimmer bowl would prob- 
ably have been more effective in remov- 
ing water from the 1.3 specific-gravity 
fluid, a 98-mm discharge ring was used. 
Results were good. 

System preparation, before adding 
the new fluid, called for reasonable care. 
Reservoir walls and internals had been 
coated with some unknown paint. Be- 
cause of the solvent effects of the phos- 
phate-ester fluids, the paint was removed 
with a caustic solution. Once off, the 
surfaces were wire-brushed, rubbed with 
steel wool, rinsed, dried. 

Packing materials were scrutinized. 
Two packing materials were used in the 
system: Hydroil No. 402 sheet packing, 
made by the Anchor Packing Co, and 
square-plaited asbestos, Style C-193, 
produced by U.S. Rubber Company. 
The sheet packing was for oil-line 
flanges and miscellaneous gaskets, while 
the plaited packing found its spot be- 
tween cooler shell and tube sheet. Ac- 
cording to Monsanto, special materials 
are unnecessary for these static seals. 
So no changes in packing materials 
were made. 

Installing fluid was a simple opera- 
tion because a flushing batch was used 
prior to the working charge. Using the 
flush means no special effort need be 
taken to remove residual oil from the 
system. At the same time, no parts were 
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operated for 21 hours with a flushing 
batch of the synthetic fluid. And dur- 
ing that time no operating troubles were 
noted in pump operation. Some water 
did appear in the fluid, however, imme- 
diately on starting. Separator removed 
about 14% gal of water in a short time. 
Before dewatering, fluid sample showed 
a persistent emulsion had formed. Be- 
lief is that water, pocketed at bottom 
of bearings and cooler, had been dis- 
placed by the higher gravity synthetic. 
Check on flush fluid showed it only 
slightly darker than installed. 
There was no further preparation of the 
system other than changing filter car- 
tridges. 

Operating experience since May 27th, 
when the working batch was placed in 
service, is generally good. Pump ran 
for 5232 hours to January 1, 1956 and 
it’s still operating. There were two 
fluid changes that are of interest. One 
was foaming, the other a change in vis- 
cosity. 

For about the first ten weeks anti- 
foam inhibitor was added at 2-week in- 
tervals. Since then the period between 
additions has been lengthened, last 
being September 28th, 1955. The one 
previous to that was August 8. 

Concurrently there has been a de- 
crease in fluid viscosity from an original 
value of 170 ssu to a present value of 
130 ssu, both at 100 F. Monsanto chalks 
the viscosity change up against a shear 


when 
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parently such a decrease is common in 
hydraulic service, but was not expected 
to occur in a turbine. Despite the vis- 
cosity change, the fluid is giving satis- 
factory service both in lubricating and 
controlling the turbine. 

Dr Whirl of Duquesne Light has been 
associated with the F-R lubricant-tur- 
bine picture for some time. In tackling 
a study, penetrating into the current 
practicality of F-R turbine fluids, the 
Edison Electric Institute’s Prime Mov- 
ers Committee, some four years back, 
teed off a program that has fruitfully 
fanned a long smoldering interest 
throughout the utility industry. 

As chairman of the Committee’s seg- 
ment spearheading the project, Dr 
Whirl drafted a letter to the turbine 
builders and lubricant suppliers. His 
aim: Awaken interest in the old prob- 
lem of ferreting out a lubricating fluid 
with the plus values of oil, but pos- 
sessed of a greater degree of fire re- 
sistance. 

Interest has been aroused on several 
fronts. Right now there are three sup- 
pliers of a F-R fluid available for tur- 
bine use: Monsanto, Socony-Mobil and 
Celanese. The first installation of a 
phosphate-ester fluid in an operating 
turbine-generator is now under way by 
Commonwealth Edison Company in Chi- 
cago. Here a 35,000-kw unit in North- 
west Station was picked for trial run. 
Watch for details in coming issue. 





Fault currents: Today’s big problem 


With available short-circuit currents zooming, equipment 


makers are scouting out the best means for trimming down 


short-circuit current values. Two elements are shaping up 


nicely: current-limiting fuse and busway. Here are the facts 


® Harpy an AIEE MEETING goes by without a session or 
two devoted to industrial-power distribution. That’s as it 
should be. In recent years the technical emphasis of the 
papers presented has leaned toward analyzing the growing 
problem of coping with available short-circuit currents. 

Recent AIEE Winter General Meeting in New York (Jan- 
uary 30 to February 3) was no exception. Some six papers 
were presented at a single industrial-power session and the 
major theme of four of those papers was wrestling with short- 
circuit currents. If you had sat in on similar meetings in 
past years, it was easy to detect the growing acceptancy of 
the current-limiting (C-L) silver-sand fuse as a factor in the 
battle against high available short-circuit currents. Accep- 
tance of the circuit-breaker fuse combination was stimulated 
when I-T-E Circuit Breaker Company announced the coming 
availability of their Cordon breaker-fuse unit (Power, Oct 
1955, p 166). This unit weds a standard molded-case circuit 
breaker to a C-L silver-sand fuse. 

The electrical-distribution design in New York’s Coliseum 
building is keyed around C-L busway. This is proving 
another tool in the circuit designer’s hands for his fight to 
economically cope with high available short-circuit currents. 


CURRENT-LIMITING BUSWAYS 


Electrical distribution was given a new twist during design 
of the New York Coliseum, scheduled to open in April 1956 
(see p 98 for information on other power services in this 
building). Key factor here, as pointed out by L E Fisher 
and H D Kurt of General Electric Company in their paper, 
was the C-L busways and C-L fuses combined with molded 
case breakers and more conventional busways. In each case, 


the combination was determined with the aim of holding. 


available short-circuit currents to a value that could be 
handled economically and safely. 


Service entrance to the Coliseum is made up of four 3500- 
amp stubs. These stubs are supplied by a 265/460-volt spot 
network consisting of six 2000-kva transformers. Because of 
the high capacity and the reduced effect of circuit impedance 
at 460 volts, extremely high short-circuit levels are met at 
the entrance stubs. Actual value of the available short-circuit 
current at the stubs, including the motor contribution, is 
about 186.000-amp rms asymmetrical. Because of this high 
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figure, C-L busways were used between stubs and main 
switchboard, reducing the available to 100,000 amp or less. 

Physically, C-L busways are similar in appearance to the 
low-voltage drop (L-V-D) type busways used widely through- 
out industry. The C-L busway or bus duct has tapered cop- 
per or aluminum bus bars, 2-in. wide. Bars are arranged 
in widely spaced phase groups, producing the high reactance 
required. Tapered bus in each phase group is on %4-in. 
center. Ventilated aluminum housing surrounds each bus 
assembly. 

Physical appearance of C-L busway is same as the L-V-D 
bus duct, yet performance characteristics are radically dif- 
ferent. Actually, the C-L bus tallies up a reactance figure 
anywhere from 8 to 23 times that of the L-V-D busway. In 
some ratings a 10-ft run of the C-L busway set up more 
reactance than a 200-ft run of standard low-voltage duct 
carrying the same rating. 

How is the high-reactance achieved? Simply through the 
use of relatively large geometrical mean distances between 
phase groups. Example: Impedance of a 4000 amp C-L 
busway is 0.0004 plus j0.0042 ohms per 100 ft, on a line-to- 
neutral basis. An important feature of the C-L busway is 
the transposition straps which, in effect, reduce the ac re- 
sistance by forcing main circuit currents to divide uniformly 
among the paralleled bus bars within enclosure. 


Both C-L busways and the standard L-V-D bus duct are 
used in the Coliseum building. Keep in mind that both bus- 
ways are diametrically opposite: the C-L has a high reac- 
tance, the L-V-D a very low reactance. 

High-reactance C-L busways are used from entrance stubs 
to switchboard to cut back the 186,000 amp available. Alter- 
native was either reactors, which are space-consuming, or 
designing and bracing the switchboard for the higher amper- 
age levels. Switchgear design for the higher currents would, 
of necessity, include higher-capacity air circuit breakers. 
Such breakers, if available, would be mighty costly. 

Once the short-circuit level is reduced to a usable value 
in tae main switchboard, the L-V-D busway comes into the 
picture. These are necessary to hold good voltage regulation, 
especially in lengthy runs. About 30 miles of these busways 
are used in the Coliseum. Bus bars are 14 x 2-in. aluminum. 
Since the short-circuit levels throughout the building range 
from about 35,000 amp at end of some runs to 100,000 amp 
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at the switchboard, the busways are of necessity designed 
to withstand these short-circuit values. 


Molded case breakers used in panelboards throughout 
are generally protected with C-L fuses. In addition, molded 
case breakers, motor control centers, busway system elements 
and switches were so protected. It was because of the ex- 
tremely high short-circuit levels throughout that C-L silver- 
sand fuses were installed at taps off feeder busways. These 
fuses range from 30 to 1200 amp in size. 

Tap-off power at each floor flows through a 200-amp switch 
fitted with C-L fuses. These serve as the main protective 
device for each panel. Since short-circuit current magnitude 
is trimmed away down on the 120/208 setup (secondary of 
dry-type transformers) no C-L fuses are used. 


CURRENT-LIMITING FUSES 


From all reports, the C-L fuse has moved into the major 
leagues in the low-voltage field. For years, the fuse vs cir- 
cuit breaker was a going controversial theme in circuit-pro- 
tection circles. One big factor in this move of the C-L fuse 
into greater popularity has been the fast climb of available 
short-circuit currents in industrial plants throughout the 
country. The silver-element fuse, surrounded with silica, has 
C-L abilities in line with needs of modern plants. It will 
interrupt a short-circuit before dangerous crest values are 
reached. Some fuse makers look upon it as an “anticipator” 
because of its rate-of-rise operating feature. 

To be current-limiting, a fuse must be extremely fast oper- 
ating. As pointed out by W Deans in a paper presented 
before the AIEE General Winter Meeting mentioned pre- 
viously (January 31, 1956 in New York) an ordinary NEC 
fuse may require a ratio of available current to rated current 
as high as 80 to 100 to be truly current-limiting. On the 
other hand, the true C-L silver-sand fuse performs success- 
fully with a ratio as low as 12 or 15. 


Keep in mind the basic difference between a C-L fuse and 
high-rupturing-capacity fuse. Both have high-rated inter- 
rupting capacity but the C-L fuse acts fast, limiting current. 
High-interrupting capacity fuse merely safely interrupts the 
circuit where the current is high. It does not reduce mag- 
nitude of the let-through amperes. 

Silver has been found the best element for the fusible 
element in C-L units. Silver has a low resistivity, is a good 
conductor. Thus when the fuse is carrying normal full load 
it runs cool. But silver has a low specific heat. When it 
receives energy, its temperature rises rapidly, reaching a 
fusing value in a short time. Silver link is so designed that 
fusing of complete link is avoided. Actual fusing operation 
is concentrated in a relatively small zone. In blowing, there- 
fore, very little metal is vaporized. Silver vapor has the 
desirable characteristic of not readily ionizing, thus is prac- 
tically nonconducting. So a dielectric barrier is immediately 
produced on blowing of fusible link sections by the noncon- 
ducting silver vapor developed within fuse enclosure. 


Quartz sand surrounding the link serves to absorb heat, 
form a permanent dielectric barrier. Heat developed on 
fuse blowing changes quartz sand to glass. And since the 
silver link is designed to melt at several points throughout 
its length, a number of glass barriers in series are estab- 
lished for permanent dielectric strength. Large copper termi- 
nals of the C-L fuse absorb and dissipate heat during normal 
current operation. Sand serves to absorb heat during blow- 
ing and provide dielectric strength. Amount of metal vapor- 
ized is small. Hence, pressure developed on blowing is low 
compared to values developed in standard NEC fuse. 
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Interrupting-capacity tips 
for the plant engineer 


e Larger utilities, heavier interconnections, larger 
plant generators, bigger motors—all mean that when 
a short circuit occurs, vastly greater currents flow 
into it. In existing plants as well as new ones, circuit 
protective devices need much more interrupting capac- 
ity than in former years. Lack of it could easily cause 
a plant shutdown. Two steps will keep you out of this 
shutdown trouble-zone: (1) Know the value of avail- 
able short-circuit currents in your plant. (2) Be sure 
your circuit breakers and fuses, as well as switchgear 
in general, are big enough to handle them. 


@ Start probing into the available current problem, if 
it is one in your plant, by getting the incoming figure 
from the utility. From there on, steps in determining 
available short-circuit currents at any point on your 
distribution system have been boiled down to simple 
arithmetic. Check with your equipment manufacturer 
-several have developed simplified methods of short- 
circuit calculation. For a complete rundown on short- 
circuit calculations, see Industrial Power Systems 
Handbook, by D L Beeman, published by the McGraw- 
Hill Book Co. When selecting interruption equipment, 
be sure to allow for tomorrow’s needs as well as today’s. 

Remember, adequate circuit breakers are basic in 
any discussion of interrupting capacity. Keep in mind, 
however, that transformer impedance, reactors, fuses 
—all play an important role in current limiting. 


@ Transformer impedance must be included in any 
short-circuit analysis. But steer clear of specifying 
higher than standard transformer impedances as it 
can lead to voltage regulation trouble. Consider using 
several smaller transformers in the primary sub and 
splitting the secondary bus as one means of holding 
down fault currents. 


e@ Reactors are designed to limit short-circuit cur- 
rents. They have been used for years in generator 
leads and bus ties. Now some makers of motor starters 
supply built-in reactors to hold available short-circuit 
currents to values that can be safely handled by motor 
contactors or circuit breakers. 


e C-L fuses, properly applied, chop short-circuit cur- 
rents off before they reach dangerous magnitudes. 
Remember, transformers and reactors modulate cur- 
rent values: fuses, like circuit breakers, interrupt it. 


e Circuit analysis is the first step before selecting any 
current-limiting means. For instance: before jumping 
to reactors consider how they'll affect over-all plant 
operations. On a main feeder bus they must be sized 
to limit current values in all branches off it, may 
seriously affect voltage regulation. And a fault on any 
branch circuit pulls voltage down equally on all other 
branches, may cause the under-voltage releases to 
kick out. 

Power men often favor placing reactors in branch 
circuits, protecting a group of small breakers. Each 
such branch circuit is independent and the reactor is 
unaffected by added loads on the main bus. Many 
engineers feel four impedance values meet most low- 
voltage needs in low-voltage secondary power circuits: 
0.010, 0.015, 0.020 and 0.025 ohms. 
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INITIAL COSTS of three enclosures for hazardous areas compared with open motors 


Searching for the right motor for a hazardous area? If it’s 


big, in the 400- to 4000-hp range, there are several enclosures that 


will do the trick, may trim cost to boot 


Get the right enclosure for large 





motors in hazardous areas 


b THE DOLLAR SIGN plays a big part in 
selecting a large motor for a hazardous 
spot in the plant. Cost figure for an 
explosionproof enclosure runs more 
than twice that for a simple dripproof 
unit, talking in terms of a 1000-hp 900- 
rpm 2300-v motor (Power, Oct 1953, 
pp 112, 113). With that kind of money 
involved, the power man must take a 
close look to see if enclosures other 
than explosionproof can be used in haz- 
ardous areas. 
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Safety, continuity of operation and 
reasonable insurance rates are basic 
factors in the selection picture. En- 
closure costs vary widely, depending on 
types of enclosure and hp rating, curve 
above. This cost comparison is based 
on squirrel-cage induction motors in the 
400- to 4000-hp range, 2300 v, running 
at 3600, 1800 and 1200 rpm. But don’t 
be guided by cost alone: You'll find 
local conditions a major factor in pin- 
ning down specific type of enclosure. 


The safety factor is uppermost in 
minds of users, manufacturers and in- 
surance people where fire or explosion 
is a hazard. One direct result of this 
general concern is the evolution of many 
types of motor enclosures. The three 
most popular in the big-motor field 
are (1) explosionproof, totally en- 
closed, fan-cooled, (2) totally enclosed, 
liquid-cooled, inert-gas-filled, (3) en- 
closing - cover - protected, forced - venti- 
lated. Which type is best depends on 
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FANS ON BOTH ENDS of rotor circulate air, sealed inside 
enclosure, around windings, stator and rotor cores, and be- 


Inert gas 
regulator 
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Explosionproof: circulated air-to-air heat exchange 


tween tubes of heat exchanger. Cool air from outside is blown 
through tubes, carrying away heat conducted by the tube walls 














INERT GAS is circulated in sealed motor enclosure and kept 
under 





positive pressure so dangerous gases are excluded. 


Liquid-cooled: inert-gas-to-liquid heat transfer 








Pas 


a 





? 





ANE: A Sar 
| Cool-air Worm-air 
inlet duct outlet duct 





a 
LiL 


—_ 






Cool-air 
inlet duct 


: 
ee 



















Cooling liquid, usually water, circulates through tubes of heat 
exchanger. Some motor-pump units use product as the coolant 












Force-ventilated: motor heat removed by air blast 


CLEAN AIR from outside hazardous area is blown through ducts 
in base, and forced through motor enclosure to remove motor 


the specific hazardous area involved. 
Don’t overlook the possibility of a sim- 
ple open motor isolated from the haz- 
ardous area by a fire wall. 

Hazardous areas are carefully spelled 
out in National Electrical Code, Article 
500. The breakdown is according to 
Class, Group, Division. Class ties down 
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heat. 





By D N HIGH and F C OSTERLAND, Allis-Chalmers Manufacturing Company 


the type of contamination. Typical: 
Class I holds where gases or vapors 
create the hazard, Class II for areas 
where dust concentrations might be 
dangerous. Groups, lettered A through 
G, designate contaminants creating the 
hazard, each group including materials 
having similar liability to explode or 
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Air is kept at positive pressure so that any leakage 
will be outward, and surrounding gas cannot penetrate motor 








ignite. Group D is the group that con- 
cerns us in most industrial applications; 
it embraces gases or vapors of gasoline, 
petroleum, naphtha, alcohols, acetone, 
lacquer solvent and natural gas. The 
three classes break down into two divi- 
sions; Division 1 represents more haz- 
ardous conditions than Division 2. Ex- 
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RIGHT ENCLOSURE continued 





ample: In Class II (dust hazards), 
Division 1 includes dust in suspension 
and electrically conducting dust; Divi- 
sion 2, accumulations of ignitible dust. 

Explosionproof enclosure, to satisfy 
National Electrical Code, must be able 
to sustain an internal explosion without 
touching off gases surrounding the mo- 
tor. To accomplish this trick a very 
sturdy, tightly sealed construction is re- 
quired. Heavy welded steel plate, 
closely spaced holding bolts, and flame 
barriers at each end of the motor, are 
used. To take no chances on setting off 
an explosion by a mechanically caused 
spark, the bushing that seals the shaft, 
and the external fan, are made of non- 
ferrous metal. Getting the motor heat 
out of such an enclosure becomes a 
problem; large explosionproof motors 
are generally fan-cooled, with tube-type 
air-to-air heat exchange. The metal 
tubes are arranged around periphery 
within the enclosure, and fit tightly into 
the end plates. Internal fans circulate 
air sealed in the motor. Motor heat con- 
ducted through the tube walls is re- 
moved by air blown through the tubes 
by the external fan on one end of the 
motor shaft. 

If you’ve got a Class I, Division 1 
hazardous area, NEC requires you to 
use an explosionproof motor. Large 
machines of this type are frequently put 
to work on pump or compressor drives 
in chemical plants, refineries or pipe- 
line stations. Thinking about an out- 
door installation? Motors are obtain- 
able with corrosion-resistant parts that 
can withstand most air-borne contami- 


nants and climatic conditions encoun- 
tered almost anywhere. 

Liquid-cooled moters. If the job you 
have in mind needs 1000 hp or more, 
you'd better take a look at the liquid- 
cooled, inert-gas-filled motors. They are 
more economical than the fan-cooled 
type above 1000 hp, and have a definite 
advantage in ratings over 2000 hp. Of 
course, you’ve got the extra considera- 
tion of supplying and maintaining the 
inert gas and cooling water. Where an 
abundant water supply is not readily 
available, maybe you can put the prod- 
uct pumped to use as the coolant, as 
in certain pipeline motor-pump units. 

Totally enclosed, liquid-cooled, inert- 
gas-filled motors are constructed in a 
way to prevent the occurrence of explo- 
sions, but they are not by definition 
explosionproof. Interior of the motor 
is filled with an inert gas, usually nitro- 
gen, which is kept at sufficient positive 
pressure to push out any explosive gas 
or vapor that may be trying to work its 
way in. You’ve got to have a bank of 
high-pressure gas cylinders and a pres- 
sure-regulating system connected as 
auxiliary equipment. Internal fans cir- 
culate the inert gas through the motor 
parts and tubes of the heat exchanger. 
The tubes have double walls to avoid 
leaks, but just in case there is a leak, 
or condensed moisture occurs, a strate- 
gically located float switch sets off an 
alarm. 

Forced-ventilated designs. Another 
type of enclosure that you might con- 
sider (but which gets still farther away 
from the explosionproof idea) encloses 




















Open motor for hazardous area? 


You can spot an open motor in a 
vented room, carrying shaft through 
safety wall (use seals), and side- 
step the hazard problem. Hold the 
clean air in room at a positive pres- 
sure to keep out dangerous gas 











the motor with heavy airtight covers and 
excludes the dangerous gas by a forced 
draft of air, which is under positive 
pressure so any leakage is outward. In- 
terlocks insure that the blower system 
is operating to purge the ducts and 
motor housing before motor operation 
can begin. The forced ventilation car- 
ries off the motor heat. 

You can apply forced ventilation to 
even the largest motors; synchronous 
motors of 15,000 hp are planned. Keep 
in mind, however, the initial low cost of 
forced-ventilated enclosures does not in- 
clude ducts, separate blowers, relays, 
etc. And, of course, an abundant supply 
of clean air must be available. 





How National Electrical Code classifies hazardous locations 


Class pins down form of hazard — group specifies contaminating substance 





CLASS I: 


normal operation 


Division 2: Hazardous mixtures likely to occur only 
in event of accident 


Flammable gases or vapors in quantities sufficient to 
produce explosive or ignitible mixtures 
Division 1: Hazardous mixtures likely to occur in 


GROUP: 


A—Acetylene 
B—Hydrogen or similar gas 


C—Ethyl-ether, ethylene, cyclo-propane 


D—Gasoline, hexane, naphtha, benzine, butane, propane, 


alcohol, acetone, benzol, lacquer, solvent vapors, natural 





CLASS Ii: Combustible dust 


Division 1: Combustible dust in suspension in the 


GROUP: 
E—Metal dust, including aluminum, magnesium and their 


air, or electrically conducting dust 
Division 2: Accumulated dust not likely to be in 
suspension 


alloys 
F—Carbon black, coal or coke dust 
G—Fliour, starch, grain dust 





CLASS Ill:. Ignitible fibers and flyings not in suspension 
Division 1: Handled, manufactured or used 


Division 2: Stored or handled 
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By H A TODHUNTER 


Steam design engineer, 
Department of Water and Power 
City of Los Angeles, Calif. 


When condenser tubes began 
failing after three years of 
service at the Harbor Steam 
Plant a program was set up to 
remedy the cause. Test instal- 
lations of different tube alloys 


showed ... 


EVAPORATOR TUBES run at 150 psig with maximum steam temperatures about 550 F 


How to lengthen condenser-tube life 


® Harsor STEAM PLANT of the Los 
Angeles Department of Water and 
Power supplies electrical energy to the 
department’s Receiving Station C. From 
here it goes to a service area with about 
50% industrial customers, and also to 
the distribution network serving the en- 
tire Los Angeles area. 

Harbor’s five units have a total capac- 
ity of 414,000 kw. Each of the five tur- 
bines exhaust to two half-sized conden- 
Units 1 and 2 each have two 
30,000-sq-ft condensers. Each condenser 
has 5040 tubes, 26-ft 3-in. long, 7-in. 
OD, arranged for 2-pass flow. These 
Elliott Co condensers have a cooling- 


sers. 


water flow rate of about 7 ft per sec, 
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Units 3, 4 and 5 have each two 35.- 
000-sq-ft condensers. Each condenser 
has 5878 tubes, with the same length 
and OD of the first two units, also ar- 
ranged for 2-pass flow. These Conden- 
ser Service & Engineering Co units have 
cooling-water flow rate of about 7 fps. 

Unit 1 tubing. Unit 1 condensers 
were originally fitted with aluminum- 
brass tubes in 1943. These lasted about 
three years. They were replaced in 1946 
with another set of aluminum-brass 
tubes which gave unsatisfactory results. 

After about 8000 hr service, the sec- 
ond set of aluminum-brass tubes were 
replaced with admiralty tubes of many 
types. The admiralty tubes were either 
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plugged or replaced after they had 
8000 to 12,000 hr of service. It appeared 
the 7-ft-per-sec cooling-water velocity 
was too high for the admiralty tubes. 

In 1949, we installed 70-30 cupro- 
nickel condenser tubes in Unit 1. Ali 
10,080 of them have operated ever since 
without a single failure. The inlet ends 
of these tubes, however, take water from 
badly graphitized cast-iron waterboxes 
and show signs of deteriorating. 

Unit 2 tubing. Condensers for Unit 2 
were originally fitted with aluminum- 
brass tubing in 1947. They lasted about 
seven years. We then replaced them 
with 70-30 cupro-nickel tubes. 

Unit 3 tubing. Condensers for Unit 
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CONDENSER TUBES continued 
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SALT-WATER HEAT EXCHANGERS cool fresh water used for TWO HALF-SIZE CONDENSERS serve each of the five main 


bearing cooling, hydrogen and oil cooling, and similar jobs 


3 were originally installed with phos- 
phorized admiralty tubes in 3A and 
arsenical admiralty tubes in 3B. They 
failed after a year’s service and we re- 
placed them with 70-30 cupro-nickel 
condenser tubes. In retubing condenser 
3B, however, we installed 288 aluminum- 
bronze tubes along with the 70-30 cupro- 
nickel tubes. All of the aluminum- 
bronze tubes have since been plugged. 

Unit 4 tubing. Arsenical aluminum- 
bronze condenser tubes were installed 
in Unit 4A in 1948. They are still in 
service after seven years, but they have 
started to fail. 

Arsenical admiralty tubes were in- 
stalled in Unit 4B. They failed after 
a year’s service and we replaced them 
with 70-30 cupro-nickel tubes. 

Unit 5 tubing. We put phosphorized 
admiralty condenser tubes in Unit 5A 
in 1949. They failed after a year’s serv- 
ice and we replaced them also with 
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condenser tubes of 70-30 cupro-nickel. 
Yorkshire Copper Works, Ltd sup- 
plied the original condenser tubes for 
Unit 5B, which we installed in 1949. 
These included 4000 Yorcalbro (alu- 
minum brass), 1000 Yorcoron (70-30 
cupro-nickel), and 878 admiralty tubes 
inhibited with arsenic. The cupro-nickel 
and aluminum-brass tubes are still in 
service after six years’ operation. The 
inhibited admiralty tubes failed after 
one year service and we replaced them 
with 70-30 cupro-nickel, tubes. 
Cupro-nickel tubes. The 70-30 cu- 
pro-nickel condenser tubes have shown 
by far the least pitting of any of the 
tubes tested. After about 30,000 hr of 
service, most of the pits were less than 
0.005 in. deep for the cu-ni tubes with 
0.4 to 0.6% iron. On the other hand, 
the 70-30 cu-ni tubes with less than 
0.2% iron had thinned to almost one 
half their original thickness after 30,000 


turbines in the Harbor Steam Plant, 435-mw total capacity 


hr service and had lost about 42% 
of their weight. 

As a result of this experience we are 

specifying 70-30 cu-ni with an iron con- 
tent of 0.4 to 0.8% instead of a maxi- 
mum iron content of 0.6%, recom- 
mended by ASTM B111-49. The 70-30 
cu-ni alloy with an iron content of 0.4 
to 0.6% gave us the best performance. 
The current ASTM B111-54 specifies an 
iron content of 0.4 to 0.7%. 
Since none of the banks of cu-ni tubes 
now installed have been replaced, we 
don’t know the ultimate life for this 
alloy for our particular conditions. 

The lower graph, p 87, shows that 
over a 5-year period the cu-ni tubes 
had much fewer failures than the alu- 
minum-brass tubes. These curves sum- 
marize experience in our condensers. 
The circulating water in these units 
flows through the tubes at about 7 ft 
per sec. 
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WATER QUALITY in the Los Angeles inner harbor, cooling 
water source for Harbor Steam Plant, improved during tests 
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TUBE FAILURES varied markedly with type of alloy used in 


main condensers; admiralty had shortest, cu-ni 


Comparisons. We can draw some 
conclusions from our experience with 
condenser tubes of different alloys: 

1. Failure rate of the admiralty tubes 
became excessive after about one year’s 
service—to the extent that they had to 
be replaced. 

2. Yorkshire admiralty tubes in con- 
denser 5B gave about the same service 
as admiralty tubes made in this country 
—about one year. 

3. Condenser tubes of a particular 
alloy made by any manufacturer, whose 
tubes were tested, appeared to be as 
good as tubes of the same alloy by any 
other manufacturer, provided the tube 
alloy had the same material composi- 
tion and the same grain structure. Be- 
sides Yorkshire, tubes were furnished 
by Phelps Dodge Copper Products Corp, 
American Brass Co, Bridgeport Brass 
Co, Chase Brass & Copper Co, and Sco- 
vill Manufacturing Co. 
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longest life 


1. Galvanic action may affect alu- 
minum-bronze condenser tubes installed 
alongside cupro-nickel tubes. The alu- 
minum-bronze tubes installed in Unit 
4A in 1948 are still in service. But all 
the 288 aluminum-bronze tubes installed 
in Unit 3B have been plugged. All 
these aluminum-bronze tubes, Unit 4A 
and 3B, were furnished by Bridgeport 
Brass at the same time. The only ob- 
vious operating condition that might 
have caused the 288 aluminum-bronze 
tubes in 3B to fail is that these tubes 
operated alongside the 70-30 cupro- 
nickel tubes while condenser 4A was 
tubed entirely with aluminum-bronze. 
5. The water in Slip 5 of the Los An- 
geles inner harbor, from which the Har- 
bor Plant condensers draw their circu- 
lating-water supply, was badly polluted 
with hydrogen sulfide from 1943 to 1947, 
see upper graph above. During this 
time only aluminum brass condenser 


ENGINEERING AND MANAGEMENT SECTION 


tubes were used. In 1947, several makes 
and types of condenser tubes were in- 
stalled for test purposes. Ever since 
that time cooling water has been rela- 
tively free of hydrogen sulfide. 

The cupro-nickel tubes now being 
used were not tested or used during the 
time the water was badly polluted. The 
condenser-tube tests, made after the har- 
bor water improved, prompted the De- 
partment to standardize on the 70-30 
cupro-nickel condenser tubes for Har- 
bor Steam Plant. While the cupro- 
nickel tubes are satisfying Harbor 
Steam Plant’s present problems, they 
may not be satisfactory if the Harbor 
water should again become polluted 
with hydrogen sulfide. 

6. During the tests not enough sam- 
ples of 90-10 cupro-nickel tubes were 
used to show their comparative value 
with 70-30 cupro-nickel. Subsequent 
tube tests now under way are being 
made to determine the relative merits 
of each. These tests include 90-10 
cupro-nickel with 1%, 144% and 2% 
iron. We have no results from these 
tests right now. 

Other heat exchangers. We use cu- 
pro-nickel tubing in other heat exchang- 
ers in Harbor Plant too. The feedwater 
heaters also have 70-30 cupro-nickel 
tubes. Only a few of these feedwater- 
heater tubes have leaked. These failures 
were caused mostly by leaking tube 
joints. Operating feedwater pressure in 
the final heaters ranges from 1500 to 
2000 psig. Temperature of feedwater 
leaving the heaters reaches a top of 450 
F. Bleed-steam temperature from the 
turbine entering these heaters may run 
as high as 800 F. 

The Harbor Plant evaporators have 
steam tubing of 80-20 cupro-nickel al- 
loy. Top operating pressure on the 
tubes runs about 150 psig and the high- 
est temperature ranges up to about 
550 F. 

Another natural place to use the 70-30 
cupro-nickel tubing is the salt-water 
heat exchangers, in light of the con- 
denser experience. These exchangers 
use the circulating water from the har- 
bor to cool fresh water. The latter cir- 
culates through the plant for bearing, 
hydrogen and oil cooling and miscel- 
laneous heat-removal needs. Admiralty 
tubing originally furnished with these 
heat exchangers lasted several years 
where the circulating-water velocity was 
less than 3 ft per sec. The cupro-nickel 
tubing subsequently installed is giving 
more dependable service. 
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REACTOR FUEL CYCLE involves many 
processing steps, upping cost of output 


Nuclear reprocessing —economic hurdle? 


Reactor power 


- plant designers predicting a 7- mill kwhr are 


behind the 8 ball, says J Carlton Ward Jr, president of Vitro 


Corporation of America. He believes many atomic planners 


are blithely ignoring vital reprocessing costs, which alone may 


mean more than 7 mills per kwhr for nuclear power output* 


> FuEL costs are generally negligible 
for an atomic power plant compared to 
a conventional coal-fired plant. Atomic 
fuel is the uranium for the initial reac- 
tor core. But operating costs of an 
atomic reactor, which includes fuel 
preparation and reprocessing, can be 
much higher than these costs in a con- 
ventional power plant. Because of low 
purn-up, reprocessing is an extremely 
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important part of the nuclear system. Fuel cycle for a reactor includes these 


Good cost estimates cannot be made 
because we lack commercial experience 
in fuel-element fabrication, fuel-solu- 
tion preparation, separations, reprocess- 
ing, decontamination and fission-product 
disposal. Continued development and 
experience with feed and fuel problems 
will yield data that will come closer to 
accurate cost analysis. 
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major steps: 

1. Raw-material preparation—mining, 
milling and concentrating 

2. Feed-material preparation 
tion to metal 

3. Fabrication of fuel 
preparation of fuel solution 


reduc- 


elements or 


*Based cn a talk before the 23rd annual convention of 
Edison Electric Institute. 
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1, Operation in reactor making heat 

5. Reprocessing — decontamination 
and metal recovery for return to fuel 
fabrication 

6. Disposal of waste products—fis- 
sion-product utilization 

Originally uranium was found chiefly 
in pitchblende and carnotite deposits; 
but now it is found in over 100 different 
mineral forms. Many of the known 
uranium-bearing areas are minable un- 
der today’s economics. We don’t have 
to worry about having enough uranium, 
even though the weapons’ needs never 
seem to be fully met. 


Milling capacity is the major bottle 
neck at present. Nine mills now process 
uranium ore on the Colorado Plateau, 
three more mills are under construc- 
tion. To meet the forecast of nuclear- 
plant growth made by the Atomic In- 
dustrial Forum, 10 to 15 new mills cost- 
ing about $100 million would have to 
be built in the U.S. 

Uranium ores generally have to be 
crushed and leached, while some have 
to be roasted. After further treatment 
to remove impurities the precipitates 
yield high-grade concentrates of uran- 
ium oxide U,Og. 

Cost of this raw material does not 
particularly depend on a specific reac- 
tor-fuel cycle. Cost is the same for the 
different reactor types. Raw-material 


costs, however, are a minor component 


of the fuel-cycle cost. Reprocessing, 
fabrication and waste-disposal costs 
greatly overshadow raw-material cost in 
importance of relative magnitude. 


Feed materials in the form of ore or 
concentrates must be purified before 
being converted to metal. This can be 
done by dissolving the material in acid 
and then removing the uranium by 
solvent extraction as a concentrated 
aqueous solution of high-purity uranyl 
nitrate. The material may then be proc- 
essed to produce the solid metal. 

This step in fuel preparations is a 
government monopoly. The processes 
are run in government plants by private 
contractors for the U.S. Atomic Energy 
Commission. 


Fuel-element fabrication can be car- 
ried out under an amazing number of 
designs. It may sound very gay to start 
out on a new and uncharted fuel-ele- 
ment design. Shortly the designer will 
be faced with the problem of reprocess- 
ing that element when it becomes spent 
fuel. Sheathing the fuel with zirconium, 
aluminum or stainless steel] may greatly 
complicate the reprocessing and run up 
the costs. 

Vitro’s studies show that engineers 
making power-cost estimates for nu- 
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clear-power generation have not as yet 
been too realistic in evaluating the cost 
of restoring used fuel. Cost of treating 
the fuels and fuel elements can be as 
great as 7 mills per kwhr or more. 
Estimates of total production cost of 7 
mills, made by some engineers, have 
evidently not properly evaluated the 
cost of fuel reprocessing. 


Operating the fuel elements in a re- 
actor changes the fissionable U-235 into 
fission products. Some of these tend 
to inhibit the chain reaction—that is, 
they poison the reactor core. Transmu- 
tation of the uranium atoms also causes 
physical deterioration and dimensional 
changes in the fuel elements. These 
must not be allowed to progress to the 
point where the fuel element cannot be 
removed from the reactor. 

These effects of burn-up limit the 
amount of fissionable material that may 
be consumed before reprocessing is 
needed. Normally the amount “burned 
up” is a very low percentage of the total 
fissionable material present. 


Vitro’s studies, privately 
financed, made under an industrial par- 
ticipation contract with the AEC (1) 
analyze likely opportunities in commer- 
cial reprocessing activities (2) evaluate 
processing needs and techniques and 
find most promising avenues for reduc- 
ing processing costs (3) increase aware- 
ness of reactor designers to the role of 
fuel reprocessing. 

Ease of reprocessing should be an 
important consideration. It may not be 
the controlling factor in selecting a de- 
sign, but differences in cost of reprocess- 
ing should be balanced against other 
advantages or drawbacks of alternate 
elements or systems. 

The AEC conducts the only reprocess- 
ing cycle today. Vitro Corporation has 
extensive experience in engineering and 
building three major separations facili- 
ties, chiefly for the plutonium-extracting 
process, at Hanford, Wash. This com- 
pany knows the nature of the problem. 
Despite the large sum of money spent 
in studying this problem, there are no 
customers or market, today. 


entirely 


Chemical-separations technology has 
been extended 
with 
experience in 


to a number of other 
success and also with 
government 
Continuous technological 
stem from this work, 
which is being carried out on an exten- 
sive scale. 


processes 
successful 
laboratories. 
improvements 


For solid-fuel elements many process 
methods have been proposed and inves- 
tigated: (1) aqueous methods including 
precipitation, solvent extraction, ion ex- 
change and electrochemistry (2) non- 
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aqueous methods including volatiliza- 
tion techniques, electrochemical tech- 
niques, and high-temperature metallur- 
gical processes, such as slagging and 
liquid metal or molten-salt extraction. 

Choosing a processing method for any 
specific reactor involves a complex bal- 
ance of technical and economic factors. 
Prime factors are the degree of separa- 
tion and decontamination needed by the 
fuel-element refabrication plant; waste- 
disposal methods which may be complex 
must also be considered. 


Processing spent fuel raises unique 
problems of toxicity, radioactivity and 
critical mass. Conventional problems, 
like requirements for a very high yield. 
extreme end-product purity and radio- 
active-waste disposal, become magnified 
to a high degree. 

Oddly enough, the contamination may 
be of a low order, to the extent of a 
few parts per million. With other mate- 
rials this may easily be a comparatively 
pure state. Decontamination involves re- 
ducing the impurities by factors of a 
million or more. This is needed because 
the slightest trace of impurities would 
make the material so radioactive it 
could not be handled by normal 
methods. 

There are lots of little booby traps 
in refabricating fuel elements. The re- 
mote control-handling equipment for 
plutonium treatment at Hanford must 
meet these problems. No human beings 
can come in contact or near contact with 
the material. In addition, there must 
be methods of maintaining equipment. 
The apparatus handles a sticky mess of 
uranium, in a kind of pulp, and con- 
verts it chemically into a stock of solid 
uranium for casting, or forming. This 
stock must be shaned back into the form 
of the original fuel element design. 


Waste disposal is complicated by the 
radioactive fission products. These de- 
cay at half lives varying from a few 
seconds to thousands of years. Depend- 
ing on their energy and half lives, these 
elements must be stored permanently or 
safely dispersed to air or water. 

Possibly future use of fission-product 
energy may offset to some degree the 
cost of waste handling. Considerable 
activity is under way to find uses, such 
as sterilizing food and drugs, activating 
chemical processes, inspecting materials, 
medical applications, etc. 

By the year 2000 we might have 
enough strontium-90 to dangerously con- 
taminate 5% of the oceans of the world. 
Ocean dumping would not be the way 
to solve waste disposal. If you concen- 
trate the radioactive elements it may 
cost as much as 0.4 mills per kwhr. 

(Continued on page 210) 





GALVANOMETER 
SYSTEM 


Instrument 


Function 





Beans apapaae 


Compensated 
ion chamber 


Convert neutron 
flux to direct 
current 


$2,000 


Battery 


Power supply 
for system 


$50 


Ayrton shunt 


Provides range 
switching (four 
decades) 


$50 


Galvanometer 


Gives direct 
current reading 
(neutron flux) 


$150 


1— Control circuits using ion chambers for nuclear power reactors 


= az 


Total 
cost 





START-UP 
SYSTEM 


Instrument 


Function 





Beer 


Fission counter 


Convert neutron 
flux to voltage 
puises 


$800 


Linear 
pulse 
amplifier 


Amplify 
voltage 


pulses 


$500 


Log count rate 
meter and power 
supply 


Integrate pulses 
and supply 


counter voltage 


$1,150 


Indicator, 
recorder 


Indicate and 
record pulse 
rate 


$50; $900 





—O 


— | 


Indicator, Servo 
recorder 


gee 
Recall 





LINEAR POWER 
CHANNEL 





<a 


Instrument 








lon chamber 
power supply 


Compensated 
ion chamber 


Manual-servo 
amplifier switch 


Convert neutron 
flux to direct 
current 


Function High direct 
voltage tor 


ion chamber 


Measures 
ion chamber 
current 


Meters ion Control 
chamber initiation 
current signal 


Allows manual 
or automatic 
control 


$2,000 $400 $750 


——_— 


Compensated 
ion chamber 


$50; $900 $400 








LOGARITHMIC 
POWER CHANNEL 





Instrument lon chamber 


power supply 


log amplifier Indicator, 


recorder 
Function Convert neutron 
flux to direct 
current 


High direct 
voltage for 
ion chamber 


Measure log of ion 
chamber current 
{6-decade range) 


Meter log 
power level 


$2,000 $400 $800 


Bec Le 


Compensated Log amplifier 
ion chamber 


$50; $900 








PERIOD 
CHANNEL 





— 








ee 


Differentiator 


Instrument Power supply Indicator, 


recorder 


Convert neutron 
flux to direct 
current 


Function High direct 
voltage for 


ion chamber 


Differentiate 
power level in 
respect to time 


Measure log of ion 
chamber current 
(6-decade range) 


Meter power 
change rate 
(period) 


$2,000 $400 $800 $600 $50; $900 





2—Safety circuits for supervising power reactor operation 


ee 1 
PERIOD SAFETY --4 1 
circuit fn om oor on ah 


Instrument Differentiator Sigma amplifier Sigma bus Magnet Rod magnet 
amplifier 





Function Differentiate Send trip signal Maintain volt- Quick break Hold or 
power level in at preset period age on magnet at magnet release 
respect to time value amplifier circuit safety rod 


Cost $800 $800 


POWER SAFETY | pppoe fl 
CIRCUIT penne lJ 


Instrument Log amplifier Sigma amplifier Sigma bus Magnet Rod magnet 
amplifier 








Function Measure fog of ion Send trip signal Maintain volt- Quick break Hold or 
chamber current at preset period age on magnet at magnet release 
(6-decade range) value amplifier circuit safety rod 


Cost $800 $800 
3— Monitoring circuits for detecting accidental gamma ray activity 


cm 34 OH 
MONITOR 


Instrument Scintillation Count rate meter & Siow difference Recorder 
probe high voltage supply circuit 














Function - Convert gamma Measure pulse rate Monitor rise rate Record gamma 
radiation to and supply counter of gomma activity 
voltage pulses high voltage activity 


$300 $600 $400 $900 








x 


instrument Scintillation Gamma ray spectrometer 
probe 











Function Convert gamma Analyze ratio of various gamma 
radiation to activities to determine location 
voltage pulses of ruptured element 


$300 $4,000 


Instruments control nuclear reactors 


By E B HUBBARD, /nstrument Department, General Electric Company 


Power reactor engineers and operators wil] ™ Reactor OPERATION must emphasize control and safety 
factors. Because of the large variety of reactor types now 
considered, we can talk about reactor instrumentation in 


instruments not used in conventional power general terms only. These three tables outline a variety of 
instrument loops—some or all may be used in power reactors. 


plants. Here’s a quick rundown on them; the Reactor instruments divide into three main groups: (1) 


have to become familiar with new forms of 


control circuits (2) safety circuits (3) monitoring circuits. 
(Continued on page 208) 


tables show their duties and approximate costs 
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The U.S. Navy needed a type 
of boiler that didn’t exist. 
Bureau of Yards and Docks 
spelled out requirements and 
challenged the boiler industry 


to produce a... 


PROTOTYPE BOILER completes successful coal-firing tests at manufacturer's shop 


Truly packaged watertube boiler for 


This is what industry had to do 


> IN DEVELOPING packaged steam generators, designers have 
accented liquid and gaseous fuels for obvious reasons. Char- 
acteristics of these fuels are essentially the same regardless 
of location. Burning equipment, completely automatic, can 
readily be supplied as an integral part of a boiler unit. 
Furnace design can be standardized to a degree that seemed 
possible only with these fuels. Thus, economics have often 
dictated using oil and gas despite our country’s vast coal- 
producing potential. 

In contrast, coal-burning boiler installation, has involved 
necessary variations in furnace design, consideration of coal 
analysis, some form of setting and ashpit, plus firing and 
draft equipment not usually supplied by the boiler manufac- 
turer. Sometimes, lack of coordinated engineering has re- 
sulted in excessive costs per pound of steam. 

The U.S. Navy, Bureau of Yards and Docks—world’s 
largest user of stationary boilers, with some 12,000 at shore 
stations in the U.S. and around the globe—operates (1) in 
many areas where coal is the most economical fuel (2) in 
other areas where ability to burn coal would be valuable as 
insurance against supply interruptions. But relatively high 
first cost of field-erected coal-fired units has stood in the 
way of realizing these advantages. What the Navy needed 
was a standardized package design that would simplify engi- 
neering and erection, thus bringing down installed cost. 

Under LeRoy F Deming, Head, Power-Generating Section 
of the Bureau, specifications were prepared, after consulting 
makers of packaged boilers and coal-burning equipment, for 
a watertube boiler designed for coal as basic fuel, but per- 
mitting swift conversion to oil firing. 

Specifications required the boiler to be truly packaged, 
giving economy and dependability of an oil- or gas-fired 
unit, yet retaining advantages of a field-erected boiler. Novel 
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or untried designs were prohibited. Heat releases, heating 
surfaces, proportion of grate surface to furnace volume, gas 
velocities, efficiencies and temperatures had to be conserva- 
tive values. Firing equipment, combustion controls, etc, had 
to be of standard type. Design should provide for water- 
cooled furnaces, with chill line at grate, in sizes from 10,000 
lb per hr to some maximum capacity that could be purchased 
at an economical price per lb of steam generated. Dual- 
firing design should provide for conversion from one fuel to 
another in not more than 60 hours. Finally, installation at 
the location should be supervised by the manufacturer. 
should require no special boiler-erection crafts, need min- 
imum man-hours and simple rigging facilities. 

All this presented a considerable challenge to manufac- 
turers of boilers and firing equipment. The Bureau of Yards 
and Docks asked that designs be submitted on a competitive 
basis. Best design would win contract to build prototype. 

Specifications made it plain that placing responsibility. 
from design to installation, on the manufacturer would in- 
sure his engineering the complete unit. The flexibility of 
dual firing required know-how in considering specific fuels 
to be handled, firing and draft equipment, variations in fur- 
nace proportions and many other important factors. Divided 
responsibility could result in costly confusion. 

Familiar A-type boiler was selected for symmetrical load- 
ing during shipment, possible 2-pass furnace, simplified fly- 
ash hoppers and easier handling. 

When it came to selecting a grate, two essentials were 
apparent: (1) continuous discharge to cut operating labor 
(2) horizontal design to hold boiler height to minimum 
required for shipping within railroad clearances. 

Study showed that both hopper and spreader feeders han- 
dle a wide range of coal characteristics. Either would be 
suitable. With firing equipment selected, study was com- 
pleted for efficient use of grate area. Basic proportions of 
the grate area to furnace volume and, wherever required, re- 
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Tabulation of data for packaged prototype 


Design pressure 160 psig 
Working pressure 125 psig 
Final steam temperature Saturated 
Feedwater temperature 220 F 
Efficiency (with reinjection) 76% 
Excess air 30% 
co, 13.9% 
Heat fired 16.6 x 10® Btu 
Furnace volume 520 cu ft 
Waterwall heating surface 500 sq ft 
Boiler heating surface 1341 sq ft 
Total heating surface 1841 sq ft 


Furnace liberation 
Absorption rate, total surface - 


32,000 Btu/cu ft 
6850 Btu/sq ft 


Furnace temperature 1850 F 
Exit-gas temperature 575 F 
Grate area 40.5 sq ft 
Grate liberation 400,000 Btu/sq ft 
Draft loss through boiler 1.25 in. HO 
Average velocity through boiler bank 21 fps 
Steam quality 99.5% 


coal and oil firing 


injection and over-fire air were determined and coordinated. 

With basic design established and projected over-capacities 
from 10,000 to 25,000 lb per hr, next step was submitting 
designs to the Navy. Under competitive setup, Superior Com- 
bustion Industries, Inc, received a contract for two 12,000- 
lb-per-hr units, to be installed at Yards and Docks ai- 
ministered power plant at Klamath Falls, Oregon A F Base. 


This is how they did it 


For shipment, the boiler breaks down into these three major 
parts: stoker unit, boiler proper and draft-equipment unit. 
Here is a description of them. 

Oscillating spreader stoker, tailored by Riley Stoker Com- 
pany to fit between lower drums, adds only 15 in. to over-all 
height, can slide bureau-drawer fashion, in and out of boiler. 
Grate bars bolted to welded-steel frame, in turn supported 
by steel flexure plates, form rigid, self-supporting unit. 
Stoker front bolts to front wall. Conversion to oil firing 
means unbolting stoker, substituting integral burner and 
windbox front. Quality firebrick laid over grates protects 
stoker, closes ash-discharge area and forms air duct to wind- 
box. 

Eccentric weights on motor driven shaft, mounted on main 
frame, spin at 1200 rpm, cause grate oscillation. Grate 
movement is perpendicular to support plates. Fuel bed fol- 
lows half-cycle up and forward movement toward discharge 
end of grate, but inertia prevents fuel bed from following 
rapid reverse of grate movement through last half of cycle. 
Result is gradual “creep” of fuel bed toward dischage end. 

Timer-controlled oscillation period determines the rate of 
ash-bed travel. Each feeder has its own grate section, oscil- 
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CONVERSION, coal to oil, takes less than 60 hr 


By ARTHUR A WITTENDORFER 


Assistant Manager, Water Tube Boiler Division 
Superior Combustion Industries Inc 





OSCILLATOR gives grate motion for continuous ash discharge 
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PACKAGED BOILER continued 





lation mechanism and windbox. Each unit, operating or 

stopped independently, gives control at low loads. 
Conservative estimate of permissible variations in fuel 

characteristics shows wide range, as follows: 


Proximate analysis 


24-40% 

2-10% 

7-10% 

3% maximum 

2000 F maximum 
11,000 - 14,000 per lb 


Volatile matter 
Moisture 

Ash 

Sulfur 
Ash-softening temp 
Btu as fired 


Boiler proper has some features new to A-type construc- 
tion. Front arch, tube supported, gives breakoff between fur- 
nace and boiler section. Front baffle, of 46 chrome steel, is 
lighter, longer lasting, maintenance-free compared with 
space-consuming refractory material. 

Bridge wall, end of firing zone, is integral part of boiler. 
Gas flows to front of furnace, then through slag screen to 
convection zone. Once-through pass over bank of staggered 
tubes from front to rear has no baffles. Gas passes through 
dust collector, i-d fan, then to stack. 

Hoppers behind bridge wall provide overfire air and flyash 
pick-up points. Other hoppers, half in boiler proper, other 
half below parting line, give required collection area, are 
easily connected at job site. In front and bridge walls and 
at three points on each side of the boiler bank, overfire air 
and flyash reinjection system provides for needs with no sac- 
rifice of space important in shipping requirements. 

Dust collector, fans, stack-support unit, plus separate 
breeching connection, is the draft-equipment component. A 
low-draft dust collector eliminates need for bypass ductwork 
when burning oil. Other arrangements can be provided if 
required by stack conditions. 

Complete assembly of the boiler at the job site merely 
means alignment and bolting. Unskilled labor, with little 
supervision, does the job in a few days. 

Control panel, supplied with each boiler, contains all 
safety protection equipment, control valves, and piping and 
metering control system for both fuels. Switches provide 
changeover of combustion controls when changing from one 
fuel to the other. 

Master regulator, connected to main steam header, elec- 
trically loads stoker-feed or oil-feed regulator of each boiler. 
A submaster regulator initiates controls of a second boiler. 
Airflow regulator, loaded by master regulator, responds to 
differential draft loss across burner register, or stoker grates; 
maintains predetermined air-fuel ratio. Furnace-draft regu- 
lator controls i-d fan damper, maintains constant furnace 
condition regardless of change in firing rate. 

Firing tests, using coal approximating type of fuel at 
Klamath Falls, were witnessed by Navy representatives, coal 
bureaus and manufacturers of boilers and fuel-burning equip- 
ment. Operating characteristics during the tests equaled or 
exceeded requirements. All present were impressed by oper- 
ating ease, control performance, response to load swings. 

Inspection, internal and external, following tests, which 
at times ran as high as 25% above rating, showed no defects 
in design, materials or workmanship. Unanimous approval 
indicated acceptance of the boilers. 

It is now possible to procure a truly packaged, dual-fired 
watertube boiler. So a long-standing need is fulfilled, not 
only for the Navy, but also for all who desire to burn the 
fuel economically best suited to an individual location. 
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DRAFT EQUIPMENT, dust-collector housing provide stack base 
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Nuclear notes 





By B G A SKROTZKI, Associate Editor 


Low-power boiling reactor, heterogeneous type, has been assigned by AEC to Argonne 
National Laboratory, Lemont, Ill., for design and development. Argonne Low-Power 
Reactor (ALPR) will produce combined electrical and space-heating output of several 
hundred kw for military field use. Reactor pressure vessel will hold a core of en- 
riched-uranium fuel elements submerged in water and controlled by neutron-absorb- 
ing rods. Water will circulate through core by natural convection; steam will drive 
turbine. Design aims include: simple system, transportable unit, reliable operation, 
few operators, low maintenance. 


Peaceful uses of atomic energy were thoroughly reviewed by 9-man panel appointed 
March 1955 to advise the Congressional Joint Committee on Atomic Energy. The panel 
issued its report in two volumes. Volume 1—“Report of the Panel on the Impact of 
the Peaceful Uses of Atomic Energy”—contains 155 pages; Volume 2—“Background 
Material for the Report of the Panel. . . .”—contains 749 pages. The two volumes 
can be bought from the Superintendent of Documents, Government Printing Office, 
Washington 25, D.C., for $2.45. 


Conclusions and recommendations in the report cover 18 areas of activity in the atomic 
field. These are given by the chapter headings: 1—Framework for atomic energy 
development; 2—Atomic power; 3—Controlled thermonuclear power and direct 
conversion of radiation energy; 4—Medicine and public health; 5—Agriculture; 6— 
Radiation preservation of food; 7—Atomic propulsion; 8—General industrial uses; 
9—Impact on U.S. of peaceful atomic developments abroad; 10—Public and private 
attitudes as they affect development of the peaceful uses; 11—Control of informa- 
tion; 12—Research and development; 13—Manpower: Education of the public and 
the individual; 14—Hazards, protection and insurance; 15—Ownership of special 
nuclear materials, licensing and regulations; 16—Financial environment; 17—Pat- 
ents; 18—Government organization. 


Gold mine of information on technical, legal, application and other aspects of nuclear 
energy lies in Volume 2 of the report. Six areas were assigned to individuals and 
organizations for their study and recommendations. These were conveyed to the 
panel in 15 seminars. About 50 special studies were made, which engaged a total 
of 327 experts. 


Single - phrase impressions of some recommendations: Power development—needs years 
to make competitive; AEC do work if industry won’t. Fusion power— let more 
people work on it; give more info to industry. Medicine—give all medical schools 
nuclear facilities; design low-cost equipment for 6100 hospitals; spread research 
results promptly. Agriculture—atomic research will swell farm surplus, must be con- 
sidered in present controls; step up aid to undernourished nations. Propulsion— 
atomic autos out; government and industry look into atomic-powered ships; support 
any industry effort to develop locomotives; wait for results on military atomic planes 
before working on commercial planes. Industrial—AEC step up research on radia- 
tion for processing; encourage industry efforts to use for space and process heating. 


Reactor fuel processing at AEC plants is carried on primarily for developmental purposes. 
AEC prefers not to use these plants for processing fuels from commercial atomic 


power plants—so private processing development is encouraged. 
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Wanted: 





On-the-site inspection proced- 
ure that would be economical 
and convenient enough for 
thousands of feet of hydro- 
project welds, yet positive like 


X or gamma rays 


Answer: 





& WHAT Is BELIEVED to be the first ap- 
plication of ultrasonic testing methods 
for on-the-site inspection of welding in 
a large hydro project was carried out 
during extension of Northern Quebec 
Power Company’s Quinze Development 
at Angeliers on the Ottawa River. Using 
portable equipment, Warnock Hersey 
Company Ltd of Montreal checked 
welded seams in the scroll case of a 
34,500-hp 80-ft head turbine manufac- 


2nd echo position «lst echo position 


Portable ultrasonic unit 


tured by Canadian Allis-Chalmers, Ltd. 

In the past, such weldments have 
usually been inspected by visual meth- 
ods. Occasionally, X-ray or gamma-ray 
photography has been employed. When 
purely visual methods are used, there 
remains an element of doubt even where 
the most highly skilled welders are em- 
ployed. On the other hand, although X- 
ray or gamma-ray inspection gives abso- 
lute security when properly applied, it 


is generally costly and cumbersome for 
field applications, such as scroll case: 
where length of weld is great. 

Yet cracks and leaks that have shown 
up in scroll cases after installation have 
pointed up the need for something much 
more positive than visual inspection. 
When such leaks occur in metal buried 
benesth several feet of concrete, repair 
proves both costly and time-consuming. 

The Warnock Hersey organization 


Closeup position 


How transverse-wave method works 


The transverse-wave method of ultrasonic scanning uses two 
probes, set at an angle (20 deg in this case). One probe 


emits a pulse of waves at a known angle to the surface and 
the other receives the pulse reflected from a flaw or dis- 
continuity. 

The probes, handled as a unit, may be placed close to the 
weld (closeup position in diagram) so pulse goes directly 
into weld and is reflected directly back from any flaw. 

In the Ist echo position, used in these tests, the pulse is 
reflected from the bottom of the plate into the weld. Any 
signal coming back from a flaw follows the same path, being 
bounced off the bottom surface of the plate into the receiving 
probe. 

It is also possible to use the 2nd echo position with a 
longer sending and receiving path for the ultrasonic pulses. 
Choice of position depends on conditions. 


in — 


Transmitting probe 








Receiving probe 
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checks 1600 ft of scroll-case we 


had already done considerable pioneer 
work in nondestructive methods of weld 
inspection when approached by the 
power company engineers in connection 
with the Quinze project. Their experi- 
ence suggested that ultrasonic methods 
would enable 100% inspection to be 
carried out rapidly on the 1600 ft of 
welded circumferential and longitudinal 
seams of the Quinze scroll case. The 
cost, while greater than for simple vis- 
ual inspection, would be much less than 
any other 100% method and repre- 
sented desirable insurance against the 
risk of costly leaks that might develop 
after installation. 

Ultrasonic testing is an adaptation 
of the wartime weapon called sonar. 
It has been used for inspection of 
high-pressure high-temperature piping 
(Power, Oct 1950, pp 102-104) and for 
a wide variety of maintenance and pro- 
duction checking operations (Power, 
Sept 1955, pp 110, 111). 

In ultrasonic testing, a crystal is 
stressed by means of electric current 
and, in turn, generates sound waves of 
variable high frequency. When this is 
beamed through a material, it is re- 
flected back from the opposite surface, 
or from any flaw or discontinuity be- 
tween. The crystal turns the sound pulse 
back into electrical energy. On a con- 
nected cathode-ray tube, both initial 
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pulse and return pulse show as “blips” 
separated by a distance proportional to 
the thickness of the material. The re- 
flection from a flaw shows as a blip 
between the initia] and end pulses. 

For weld inspection, Warnock Hersey 
Company uses the transverse - wave 
method, diagrammed below, on facing 
page. Here sending and receiving crys- 
tals are separated by an angle, and 
sound pulse is beamed into the material 
at a selected angle to surface. With this 
arrangement, a return signal appears on 
the cathode-ray tube only when the 
transmitted pulse strikes a flaw or dis- 
continuity. The equipment used is a 
lightweight portable instrument manu- 
factured by Kelvin-Hughes of England. 

Using this method, the entire length 
and breadth of the welds were scanned 
and the position, size, shape and nature 
of defects studied. By varying fre- 
quency, location and orientation of 
probes, a skilled and experienced opera- 
tor can distinguish between porosity, 
slag inclusions, cracks and other de- 
fects. He can also determine their depth 
from the surface. 

Because of the speed of the method, 
inspection followed quickly on the heels 
of the welding. Thus, any faulty por- 
tions could be detected immediately and 
repaired promptly so the work could 
proceed smoothly to completion. 
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Nuclear-reactor control: 
a closer look 


The following letter, from John R Sears, 
Reactor Operations, Brookhaven WNa- 
tional Laboratory, clarifies several as- 
pects of nuclear-reactor control. 


In “Auxiliary Systems for Nuclear 
Reactors” (Power, Jan 1956) the au- 
thors say: “The amount of reactivity in 
each control unit should be less than 
that needed to cause the reactor to go 
prompt critical.” I am positive they did 
not mean what they wrote. What they 
meant was that amount of reactivity in 
a fine-control regulating rod should be 
less than that needed to cause the reac- 
tor to go prompt critical. Thus, if the 
regulating rod is suddenly and com- 
pletely removed from a critical reactor, 
the reactor will not go on an uncontrol- 
lable power rise. When the authors 
write of “each control unit” they imply 
all kinds of units—regulating, shim and 
safety rods—but the statement quoted 
from the article applies only to regulat- 

(Continued on page 220) 







































































FRONT VIEW of new Coliseum 
shows the 20-story office building 
and the exhibition area extending 
to the right of it. Large entrance 
areas give easy access for the 





crowds expected to attend the 
many exhibits, shows to be held 


Power services spark New York’s newest 


& THis year New York’s west side 
claims title to one of the most distinc- 
tive and functional buildings ever con- 
ceived. Within its walls and 26 floors 
are an exhibition hall with an audi- 
torium area seating over 10,000 persons, 
an underground garage accommodating 
some 850 automobiles, and about one 
million square feet of usable floor space. 
It is completely air conditioned, except 
for garage facilities. 

Construction. Working under the gen- 
eral direction of Robert Moses, Chair- 
man, Triborough Bridge and Tunnel 
Authority, the buildings were erected 
through a joint contracting venture by 
three firms—Wash-Fuller-Slattery. Guy 
B Panero was mechanical engineer for 
all air conditioning and heating. 

Sound thinking and engineering are 
behind the tremendous undertaking for 
air conditioning and heating the large 
office, exhibition and exposition areas. 
Over 100,000 ft of predesigned piping 


98 


and some 6000 globe, check and gate 
valves of all descriptions, ranging in 
size from 34 to 20 in., were required. 
These valves were supplied by the 
R-P&C Valve Division of American 
Chain & Cable Company. Almirall & 
Company, Inc, mechanical contractors, 
installed the piping, valves and air-con- 
ditioning ducts. 

Functional basis of the Coliseum is 
outstanding. Actually, it is three struc- 
tures in one, each with individual use 
functions and space requirements. These 
include the 2-level garage, 20-story of- 
fice building and Coliseum proper. Sub- 
surface area, two levels deep, is the 
garage, except a portion devoted to me- 
chanical equipment, steam piping and 
meters. Ramps connect the two levels 
with 58th and 60th Streets. 

Office building rises 20 stories (215 
ft) above the Coliseum roof. The Col- 
iseum itself occupies an area of 137,000 
sq ft, while its roof is 96 ft above the 
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street level. Its floor slabs are rein- 
forced concrete, varying in thickness 
from 14 to 22 in. A pan-type slab, mak- 
ing the ceilings resemble huge waffles, 
is used. This keeps the number of 
dropped beams on the ceiling to a min- 
imum. Piping, valves and air-condition- 
ing are readily accommodated. 

Air conditioning. Two separate sys- 
tems are used—one for the Coliseum, 
the other for the office building. Total 
refrigeration capacity installed is 4000 
tons—2500 tons for the Coliseum and 
1500 for the office building. 

Four F-11 steam-turbine-driven cen- 
trifugal compressors carry the cooling 
load. They are on the upper exhibition- 
floor level. The same room houses the 
chilled-water and cooling-tower pumps 
and the condensers for the steam tur- 
bines. Cooling towers having a total 
capacity of 4100 tons are on the roof. 

Steam requirements are estimated to 
be 102,000 Ib per hr for comfort heating 
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PARTLY COMPLETED office build- 
ing begins to take shape after the 
Note the 
four cooling towers on the roof 
they have a total capacity of 4100 to 
Drift 
expected to be only about 25 





Coliseum roof is finished. 


tons of refrigeration. loss is 


gpm 


fully 


COLISEUM completely finished looks 
like this from the air. Its clean, mod- 
ern lines add much to 
skyline. 
the 
exhibitors of all types in this large, 











New York’s 
Power services are the key 
many facilities offered to 


air-conditioned modern hall 


show place—the Coliseum 


and auxiliary uses. All steam, purchased 
from New York Steam Corp, is delivered 
to the building meters at 125 to 150 
Pressure-reducing valves reduce 
predetermined amounts of this to 50 and 
5 psi for distribution throughout the 
building. The turbines driving the com- 
pressors use 150-psi steam. Year-round 
use of steam—for heating in winter and 
air conditioning in summer—is made 
possible by the turbine-driven compres- 
sors. This gives a more desirable charge 
basis. 

Cooling towers having a total capac- 
ity of 4100 tons are on the Coliseum 
roof. A total of 12,500 gpm of conden- 
ser cooling water is circulated at full 
load. Drift loss is only about 25 
Interconnection of the 
and chilled-water circuits permits the 
refrigeration compressors to serve either 
the offices or Coliseum, preventing out- 
age of the air-conditioning systems if a 
compressor fails. 


psi. 


gpm. 
cooling-water 
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Air handling. Two types of systems 
serve the offices. All office areas along 
the outside walls, and to a distance of 
16 ft in from'these, are served by high- 
pressure primary air from window-type 
units using 100% outside air. Two pri- 
mary-air fan systems deliver air to the 
window units. 

All other office areas in the building 
are served by a high-pressure air sys- 
tem, using ceiling diffusers and sidewall 
outlets. Four apparatus assemblies serve 
these offices through two sets of main 
risers carrying high-pressure hot and 
cold air. Each floor has two mixing 
boxes controlled by 
thermostats. 

A single (one-temperature) high-pres- 
sure duct carries air to the supply out- 
lets. Interior of each floor is divided 
into two temperature zones—east and 
west. Return air from the interior and 
exterior systems is brought back to the 

(Continued on page 218) 


two return-air 
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PIPING GALLERY in compressor room of 


Coliseum with 


GATE VALVE being installed is but one 
of 6000 gate, and check 




























pipe fitters at their job 


globe valves 














How turbocharging of 4- and 2-cycle 
diesels steps up engine performance 


There are several approaches to the problem of turbocharging 


diesels. Here are the facts on three methods, showing how 


they stack up, where they‘re used, what they'll do for you 


® DIESELS CONVERT into work only a portion of the energy 
in their fuel, rejecting in the exhaust gas almost an equal 
amount. Turbosuperchargers utilize some of the exhaust 
energy to precompress combustion air, increasing engine out- 
put and reducing its fuel consumption. Today supercharging 
of both 2- and 4-cycle engines is an economic necessity, and 
is accepted practice with medium-size and large engines. 

Dollar cost of increasing an engine’s power output by 
supercharging is far less than the cost of providing for it 
by any other means—for example, by increasing the engine 
displacement (larger bore or stroke, or both, or a greater 
number of cylinders). 

Today, supercharging advantages are clear-cut and well- 
understood. But it took almost 20 years in Europe and 30 
in U.S. to accept the idea proposed by Swiss engineer Alfred 
Buchi. Now we know fears of overloading or overheating 
an engine by supercharging were unfounded. 

Supercharging methods vary. In some, the turbosuper- 
charger does little or no supercharging—it only supplies a 
large quantity of air for complete scavenging of the hot 
residual gas in the cylinder clearance space. This is not 
accompanied by a large pressure rise of the scavenging air. 
The process reduces the charge temperature at the start of 
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compression and produces a denser charge containing more 
oxygen. Extra oxygen allows more fuel to be burned, raising 
the brake mean effective pressure (bmep) as much as 25%. 

In the true sense of the term, supercharging furthers the 
bmep by increasing the charge density as a result of raising 
the pressure at the beginning of the compression stroke to 
a level higher than atmospheric. This method has doubled 
the bmep of an actual engine. 

Higher boost pressures, often called high-pressure turbo- 
supercharging, are relatively recent. Low-pressure or Buchi 
systems operate with a supercharge pressure ratio of about 
1.4:1. High-pressure systems use ratios of 2:1, or higher. 
Drastic operating-and performance changes result in both 
the engine and supercharger with the high-pressure system. 

Two popular ways of connecting the turbine to the engine 
are the constant-pressure and the Buchi or blowdown sys- 
tems. In the constant-pressure system, Fig. la, all engine 
cylinders discharge into a common exhaust manifold large 
enough to cause an almost constant engine backpressure or 
pre-turbine pressure. Buchi or blowdown system, Fig. 16, 
has individual cylinders, or groups of two or three with non- 
overlapping exhaust phases connected by separate manifold 
branches to groups of turbine nozzles. 
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THREE WAYS of turbocharging engines: 
(a) Constant-pressure system (b) blow- 
down system (c) pulse-converter system 


For high-pressure supercharging by means of the constant- 
pressure system, a combined efficiency of turbine and com- 
pressor of about 60% is required. For lower-pressure super- 
charging a combined efficiency of 80% is necessary. This is 
higher than is obtainable with the best of turbo-supercharg- 
ers. For this reason the constant-pressure system is not 
ordinarily used for low-pressure supercharging. 

Blowdown system theoretically has the advantage that 
during the exhaust phase each cylinder can exhaust or blow 
down to atmospheric pressure. During scavenging, which 
follows immediately after blowdown, the exhaust backpres- 
sure is momentarily zero, making the full supercharger 
discharge pressure (10 to 12 in. Hg) available for scaveng- 
ing and charging the cylinders. It uses energy in the exhaust 
pulsations. 

In this system the turbine must operate with intermittent 
flow. Only a portion of the full nozzle and blading circum- 
ference is active at any one time (partial admission). There 
are a number of losses, causing the turbine to operate at 
relatively low efficiency. Nozzle area must be adjusted so 
the backpressure does not fall to atmospheric during scaveng- 
ing. This means that less than full discharge pressure of 
the compressor is available for the engine. 
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Constant-pressure system requires that the turbocharger 
have a combined efficiency of about 60%. Turbine operates 
with steady flow and full admission at any one engine load, 
and has a constant expansion ratio—conditions that con- 
tribute to attainment of the maximum turbine efficiency. 

New type supercharger, p. 100, makes the constant-pres- 
sure system attractive for high-pressure systems. A turbine 
operates inefficiently with pulsating flow. For best perform- 
ance (maximum combined efficiency) the turbine should 
operate with full admission at all times with a constant 
expansion ratio at any one engine load. For this reason the 
turbine does not lend itself to direct conversion of the pul- 
sating energy of the exhaust gas into mechanical energy. 

Pulse-converter system, developed by one firm in the 
United States, permits utilizing the pulsating energy under 
conditions of steady, full-admission flow and constant expan- 
sion ratio. As Fig. Ic shows, this system uses the same 
type of subdivided exhaust manifold as the blowdown sys- 
tem. Individual cylinders, or groups of cylinders that have 
nonoverlapping exhaust phases, are connected by separate 
manifolds. Pulse converter is between the outlet of these 
manifold branches and the single inlet of the turbine. It 
converts energy in the exhaust pulsations into a pressure 
rise. Pressure in turbine nozzle box is almost constant and 
substantially higher than the mean of the fluctuating pres- 
sures in the exhaust manifold branches. This pressure rise 
represents energy readily available to the turbine. 

Two limitations on supercharging imposed by engine de- 
sign are: (1) Higher-cycle peak pressures accompany in- 
creased manifold pressure. If this increase is carried beyond 
a certain point, a general strengthening of the engine is 
necessary. This is feasible but perhaps undesirable in exist- 
ing engines because of the cost. (2) Increasing bmep by 
raising the boost pressures and inlet-manifold temperatures 
increases the thermal loading of the engine. There is a 
definite limit on the thermal loading that can be tolerated. 
Often a sizable increase in the thermal loading shortens 
engine life and reduces reliability. 

Turbocharging of 2-cycle engines represents the most 
recent and perhaps the most significant advance in the in- 
ternal-combustion engine since the advent of high-pressure 
turbocharging of 4-cycle engines. A number of installations 
show that turbocharging doubles, or nearly doubles, the out- 
put of a 2-cycle engine without detrimental effects on reliabil- 
ity or durability because the output increase is achieved 
without a rise in thermal loading. Fuel consumption is dras- 
tically reduced—to the point where it equals that of the 
best 4-cycle engines. 

Two-cycle engines are not self-aspirating. A turbocharger 
must have a high combined efficiency because the energy 
available in the exhaust is small and the engine gives no 
assistance. Even with the highest possible combined effi- 
ciency the turbocharger can constitute the sole unassisted air 
source only if the air-handling characteristics of the engine 
are suitable. Some typical high-output engines require a 
crankshaft-driven blower operating in parallel or series with 
the turbocharger. 

Experience shows that perhaps the best in-series arrange- 
ment is with the turbocharger as the first stage and a posi- 
tive-displacement blower as the second, with an intercooler 
between the two. 

Pulse-converter system has been adapted for 2-cycle en- 
gines, particularly the high-speed type. The gain in over-ali 
performance with the pulse converter, compared with the 
blow-down system, results from the steady flow to the turbo- 
charger and full admission to it. Pulse converter permits the 
turbine to run with pre-turbine pressure much higher than 
backpressure against which engine must discharge. Pressure 
difference represents energy recovered from exhaust. 
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hese five common treatment-methods 
Clean and clarify plant water supply 


What to provide for and expect from screening, settling, co- 


agulation, filtering and aeration. Tips on how to maintain 


equipment for treating water by each of these common methods 


pm THERE ARE a number of processes for 
correcting undesirable water character- 
istics. Some are simple, inexpensive and 
need little attention; others require 
costly equipment and chemicals and a 
high grade of operating ability. 

The common water-treatment methods 
are screening, settling or subsidence, 
coagulation, filtering, aeration, chlorina- 
tion, softening, distillation and cation- 
anion exchange. Depending on the 
water-supply requirements, one or many 
of the processes may be applied in vary- 
ing sequence. 

We'll discuss the first five methods in 
this article. Next installment will deal 
with chlorination, softening, distilla- 
tion, cation-anion exchange. 


WATER SCREENING 

First step in screening water is often 
a floating-log boom in front of the 
intake screens. On a river, this deflects 
some of the leaves and other floating 
objects. They then continue down river 
rather than pass under the boom and 
onto the screens. For reasonably long 
and troublefree life, use heavy construc- 
tion and fastening. 

For maximum debris removal, sub- 
merge boom several feet. Also, arrange 
to accommodate extreme level changes 
expected, and still keep the boom some 
distance out from the intake screens. 

Next line of defense is usually a 
metal trash rack made of bars spaced 
two or three inches apart. These racks 
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should slope back about 15 degrees 
from vertical, to help hold the trash up 
where rakes can reach it. 

Provide walkways or platforms to 
serve as a base for cleaning operations, 
and prepare to dispose of the trash re- 
moved. These arrangements must be 
suitable for all water levels. 

In some spots you may encounter 
heavy runs of weeds, leaves or fish. 
Then you may want mechanical rakes to 
handle the large volume of debris. In 
some plant situations you can obtain a 
fairly large crew of men for cleaning 
screens for the relatively few and short 
peak periods (4 to 24 hours) usually 
encountered. Then the added expense 
of mechanical rakes is probably not 
warranted. 

Traveling screens with 1%- to 1-in. 
mesh usually come next in the line of 
trash removal from condenser circulat- 
ing water. Screen size should be smaller 
than condenser-tube diameter to avoid 
plugging tube sheet. 

The screens travel slowly upward. 
Manufacturers usually have definite 
velocity limits. Trash baskets or lips 
catch debris that falls off as screens 
rise above the water. Satisfactory 
screening requires adequate submerged 
screen area, and a tight seal at sides 
and bottom to prevent bypassing water 
and trash. 

Traveling screens must be washed 
thoroughly, and in such a way that all 
debris is removed and carried off in a 


trash trough to waste. Check screens 
frequently to see that all panels are in 
place and in good condition. 

See that screen clearance is proper. 
Inspect frames and submerged parts 
periodically. Screen may corrode rap- 
idly if the material or paint used is not 
adapted to the water conditions. Orig- 
inal design of the water intake should 
provide means for raising and dis- 
mantling traveling screens and for 
blocking off water with stop logs. 

Stationary screens of the same or 
slightly smaller mesh are usually in- 
stalled after the traveling screens to 
catch debris that has bypassed or gone 
through them. Put trash baskets at the 
bottom of each screen. 

Best practice provides two screens in 
series. Then one may be cleaned with- 
out allowing trash to get by. Where 
water is not very dirty, you can use 
two stationary screens without a travel- 
ing screen. 

Design should provide 
hoisting the screens and washing them 
off. In addition to screen weight, con- 
sider the effect of trash weight and an 
unbalanced head of perhaps six to eight 
feet of water, plus possible sticking or 
misalignment of screen frames. 

Inspect often to see that screens are 
reasonably clean and free from holes. 
If water velocities are too high, or if 
dirt accumulates, a water head builds 
up rapidly. It may be enough to break 
or damage screen panels and make 
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the job of removing screens difficult. 

Some plants use a differential level 
gage with an alarm to warn when drop 
across a screen is too great. This is 
helpful where intake attendance is in- 
termittent and amount of debris in the 
water varies suddenly. 

Strainers. When water is used for 
services requiring finer screening than 
condensing, a strainer is often placed 
at or near the pump inlet. Usual ar- 
rangement places two strainers in paral- 
lel, arranged and sized so one can be 
cleaned while the other is in service. 
Pressure gages on each side of the 
strainer indicate pressure drop, and thus 
show when cleaning is necessary. 

Strainers or screens at pump inlets 
prevent damage from rocks or other 
debris in the pump and following ap- 
paratus. But if they become too dirty, 
the pump may be starved for water and 
suffer damage from cavitation or rotat- 
ing-parts seizure. Check strainers reg- 
ularly and often. See that screens are 
whole and make tight contact to pre- 
vent bypassing water. 


SETTLING OR SUBSIDENCE 


Sometimes water from a river or 
stream is muddy or silt-filled, or con- 
tains quantities of sewage. Much of this 
material settles out if gravity has 
enough time to pull the heavier particles 
to the bottom. This is often an economi- 
cal way to clarify water. It also removes 
some bacteria. 

In a practical settling time, this 
method removes particles above 0.01-mm 
diameter, unless their density is un- 
usually light. The heavier the material 
or the larger the particle size or the 
warmer the water, the more rapid the 
settling. 

In settling basins, the clear water is 
decanted, then mud and solids are 
flushed out or otherwise removed. For 
continuous water flow through the basin, 
velocities must be very slow. Operation 
must not stir up particles. Don’t let so 
much mud accumulate that it interferes 
with settling. 

To remove mud continuously, use 
high-pressure water jets or mechanically 
operated scrapers. Sloping tank bottoms 
and properly sized and arranged jets 
help obtain good clarification. Scraper 
operation must cause a minimum of 
disturbance in the basin. 


COAGULATION 
Very small or very low-density par- 
ticles of mud or silt may remain in 
suspension almost indefinitely. You can 
agglomerate these particles into groups 


large enough to settle by using a 
floc-forming material. Alum, sodium 
aluminate, ferric sulfate and magnesium 
oxide are the most commonly used co- 
agulants. 

Consider the water characteristics 
when choosing a coagulant. Use a ma- 
terial that requires a minimum change 
in water pH for effective precipitation. 
Often oxidizing iron by aeration or addi- 
tion of chlorine forms an _ effective 
coagulant. 

To establish the best material, use 
laboratory tests to determine most ef- 
fective water pH for the coagulants 
being considered. Where water quality 
changes constantly, satisfactory treat- 
ment calls for close control. Frequent 
laboratory tests may be required for 
effective operation. 

The coagulant must be thoroughly 
dissolved, then completely mixed with 
the water. Some form of mechanical 
stirrer usually circulates the floc and 
water. Intimate contact helps obtain 
minimum use of chemicals and best 
water clarity. 

After mixing, let the floc or sludge 
settle out while drawing off the clear 
water. Careful adjustment of stirring 
speeds and withdrawal channels or weirs 
allows smooth, even separation. Back- 
wash sludge-withdrawal pipes frequent- 
ly to prevent solidification. Sludge 
should also flow down often. 

Use sample pipes at various depths 
or a swinging sample pipe to help de- 
termine depth and type of floc accumu- 
lating in the settling basin. 


FILTRATION 

After screening, subsidence and/or 
coagulation, water is often clarified 
further by passing through a filter. This 
removes the remaining suspended solids, 
but normally has little or no effect on 
dissolved solids or gases 

Filters may be made of one or more 
porous materials like sand, gravel, coal 
or coke, charcoal, excelsior, asbestos, 
cloth, sponges, etc. The most usual fil- 
ter medium for cold water is sand and 
gravel. For temperatures above 125 F, 
anthracite coal is popular. It does not 
lose silica to alkaline waters as does 
sand. 

Filter action depends on the screen- 
ing effect of the small spaces between 
particles. As the water flows through, 
suspended particles deposit out on the 
channels between particles of the filter 
bed. This tends to form a still finer 
screen of the material being filtered out. 
Most filtering action takes place in the 
top six inches of the bed. The layers 


of material, gradually increasing in 
size, mostly just hold up and filter the 
finer material just above. 

Water flows downward through prac- 
tically all filters made of granular ma- 
terial. The water collects in drains 
beneath the bed, flows through openings 
small enough so the coarsest material 
cannot pass out. As the water is fil- 
tered, flow resistance increases until 
filter must be “backwashed.” If flow is 
too fast, the water tends to channel 
through the upper fine layers, thus by- 
passing the most effective filtering area. 

Proper backwashing lifts the finest 
particles of the bed back into place 
and resizes the lower levels. The up- 
ward flow velocity controls this action. 
It is important to have water flow high 
enough to resize the bed, but not so high 
that fine particles are carried out with 
the wash water. 

The filter manufacturer usually sets 
the backwash rates. Orifices or weirs 
and float-operated valves regulate flow 
rate. Increase flow rate slowly to give 
the control weir box time to fill up and 
regulate flow. 

Backwash at regular and not too in- 
frequent intervals. This keeps the bed 
from forming “mud balls” or otherwise 
caking up, even though pressure drop 
across the filter is not yet too great. 
Normally, use filtered water for back- 
washing. Two or three percent is a fair 
usage rate for backwash in the average 
situation. 

Backwash rates vary considerably 
with bed material. Check after a short 
period of operation and occasionally 
thereafter to insure proper action. If 
rate is too high, you will see filter sand 
in the weir troughs. 

Filter types are gravity and pressure. 
In the former, difference in elevation 
between water level in the filter and out- 
let pipe provides the necessary head to 
cause flow. 

To eliminate need for a pump at the 
filter outlet, beds are often placed in 
closed steel tanks set either vertically 
or horizontally. Water is then forced 
through the beds with only slight pres- 
sure drop. Vertical pressure filters give 
a better flow distribution, but practical 
considerations limit their size. 

Provide means for observing head 
loss through the filter, water flow, back- 
wash rate and frequency. Carefully 
follow the limits recommended. Check 
this by actual inspection of filters. In 
closed-tank gravity filters, vent tanks 
to insure against excessive air accumula- 

tions and resultant channeling. 
(Continued on page 212) 
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JOINING LAST YEAR’S AWARD WINNERS is Merck & Co, Inc, Rahway, New Jersey. 
Luncheon ceremony included, front row (I to r) E Davison, utilities sect chief, Jim 
O'Connor, Power's managing editor, E J Nolan, plant manager, L W Blazey, manager 
of design & construction engineering dept. Back row, H F Field, assistant plant 
engr, P Jandrisevits, director of engineering, W N Jefferies, power plant chief engr, 
F H Yeomans, utilities chief, J E Sutherlin, plant engineer 


An invitation from 
the editors of Power... 





@ If your organization took part in modernizing one or more of the 
power services during 1954 or 1955, we invite your entry in our 1956 
Modernization Award Program 


@ Recipients of 1956 awards will join a distinguished group of indus- 
tries, utilities, institutions and consulting engineers who have received 
awards for successful modernizing projects entered in past programs 


@ There’s no set limit on the number of awards. It is our intention to 
recognize each plant that has completed an outstanding project 


@ Small plants will be on an equal footing with big. We'll look for 
sound engineering judgment in planning and executing modernizations, 
and for savings resulting from flexibility, reliability improvements 


@ We'll accept entries in one or more of the following services: boiler 
plant, generating equipment, electrical distribution, building or process 
heating, air conditioning, refrigeration, compressed air, mechanical 
power transmission, water services. Electrical-generation entries may 
be steam, diesel or hydro 


@ Most entries will come from members of power-service-staffs. But 
consultants may make a joint entry for themselves and their clients. We 


will also welcome suggestions and leads from anyone in the power field 





How to submit entries 


1. To enter, just say, “I'd like a 1956 
Modernization Award blank,” and 
address your card or note to: 


Modernization Award Committee 
c/o POWER 

McGraw-Hill Publishing Co, Inc. 
330 West 42nd Street 

New York 36, N. Y. 


2. The entry blank you receive will 
contain a series of streamlined ques- 
tions to make it easy for you to tell 
us about the modernizing job and its 
results. 


3. In general, the kind of informa- 
tion we ask for will tell us (1) what 
was modernized (2) principal reasons 
for modernizing (3) what results 
were achieved (4) the unique features 
of the job, and (5) what unusual or 
difficult problems were solved. 


4, Closing date is May 15, 1956. 


5. Announcements of award winners 
will be made in Power’s 1956 Mid- 
September Modern Plant issue. 


6. Arrangements for presentation of 
the awards will be made to suit the 
mutual convenience of the recipients 
and the Power staff. 


MODERNIZAT 
PROGRAM 
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Power's DATA SHEET 


Heat flow by conduction through flat walls 
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Q, Heat transferred, Btu per hr 
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AL, Thickness of homogeneous moterial, inch 


& One of the most common heat-trans- 
fer problems is to figure conduction 
through flat walls by the well-known 
formula: 


Q = kaAdt/Al 
where 
Q = flow of heat, Btu per hr 
k Material conductivity, Btu per hr 
per sq ft per F per in. thickness 
At = temperature drop through wall, F 
Al = thickness of wall, in. 


When using this chart be sure to use 
the & for an inch thickness. If you can 
only find tables based on one-foot thick- 
ness, multiply the given value by 12 
before using in this chart. 

Example: An asbestos insulating ma- 
terial, 2 in. thick, has a conductivity of 
0.8 Btu per hr per sq ft per F per in. 
thickness. If the temperature drop 
through the material is to be 110 F, 
what heat will be transmitted through 
each sq ft? 

First, find 0.8 on the & scale and 1.0 
on the A scale. Place a straightedge 
connecting these two points to find in- 
tersection with B. From B lay a 
straightedge to connect with 2.0 on the 
Al scale and intersect with the C scale. 
From this intersection lay a straight- 
edge to connect with 110 on the At 
scale. At the intersection with the Q 
scale find the answer of 44 Btu per hr. 

WittiAam E Duncan 

Lexington, Ky. 
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66,000 Kilowatts More ( 
for the State of lowa \ 


* 





from two RELEY units 





lowa Electric Light & Power Company 
is helping to make Iowa a brighter place to work and live by 
adding to its expanding system the Sutherland Generating 
Station with its 66,000 Kw. capability. Two new highly efficient 
Riley Steam Generating Units provide the steam and are the 
latest Riley units to go on the line in lowa. They are the second 
and third Riley units installed in the Iowa Electric Light & 
Power Company system. 


The first Riley unit was placed in operation in Septem- 
ber 1953 at the Boone Generating Station of the Iowa Electric 
Light & Power Co. This was a complete Riley unit having a 
capacity of 275,000#/hr at a pressure of 675% and a steam 
temperature of 835°. 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs. 


RILEY DESIGNS, MANUFACTURES AND INSTALLS COMPLETE STEAM GENERATING UNITS AND 
FUEL BURNING EQUIPMENT FOR PUBLIC UTILITY AND INDUSTRIAL POWER AND HEATING PLANTS 
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Sutherland Generating Station at Marshalltown 
produces 66,000 Kw. from two 300,000 /hr Riley 
Steam Generating Units with steam at 875 psig 
and 915 F. 


Furnaces Designed for Burning Low Grade Coals 

and Natural Gas. 
Adequate furnace design insures clean furnace and 
boiler surfaces when burning Iowa coals with low 
fusion temperature ash. Flexibility of design per- 
mits rapid change of fuel as desired. Riley heat 
exchanger type steam temperature control main- 
tains design steam temperature over full load 
range with both coal and gas. 


Complete Riley Units under One Contract. 
Each unit is equipped with six Riley Burners for 
firing natural gas and coal, and three +550 Riley 
Pulverizers . . . a typical instance in which the 
advantages of Riley fuel burning equipment are 
ideally suited to the fuels to be burned. Tungsten 
carbide used in Riley mills resists the extreme 
erosion effects of abrasive coals to assure con- 
tinuity of operation and low maintenance. 


Wpeer Corvportlton 


WORCESTER, MASSACHUSEITS 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Washington, 

Pittsburgh, Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New 

Orleans, Atlanta, St. Louis, Kansas City, St. Paul, Houston, Denver, 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 
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SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ 





One of the biggest air handling assignments on 
record — and Clarage all the way! 

For the Coliseum’s colossal requirements, 75 Clarage Fans, 

24 Unicoil Sprayed Coil Units, and 14 Multitherm 

Conditioning Units were selected. This 

choice, we feel, is an outstanding tribute to the worth 

of our equipment. Obviously, in a structure of 

this type, there could be no compromise with quality. 

Only the finest could qualify. 

Make sure your investment in air handling and 

conditioning is a profitable one. Investi- 

gate the equipment we have perfected for 


every type of application. 
CLARAGE FAN CO., Kalamazoo, Michigan 


OWNER — Triborough Bridge & Tunnel Authority 
ARCHITECT — Leon and Lionel Levy 
MECHANICAL ENGINEER — Guy B. Panero 
STRUCTURAL ENGINEER — Dr. Jacob Feld 
GENERAL CONTRACTOR — Walsh-Fuller-Slattery 
HEATING, VENTILATING AND AIR CONDITIONING 
CONTRACTOR — Almirall & Co., Inc. 























-...dependable equipment for 
making air your servant 


IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Take a look at today’s... 


* 


MECHANICAL SEALS 


By STEVE ELONKA, Newest glamour girl of the growing seal family is the mechanical type. In a few 
Associate Eclitor brief years this seal has skyrocketed to stardom. Reason? Because it’s doing 
some truly amazing jobs. Jam-type packing will always have its place in all 

kinds of plants—but so will this newer seal. 

I saw a diesel locomotive cooling-water pump seal after 500,000 miles of 
operation. No visible leakage—the seal had never been touched. And I saw 80 
paper-mill stock-pot pumps converted to mechanical seals. Five months later 
there hadn’t been a drop of leakage. Same goes for highly corrosive steel-mill 
agitators I saw. 

Your autos’ cooling-water pump and home hot-water circulating-pump have 
mechanical seals—you never touch them. With all this proof, some plant 
engineers are still waiting until a ‘good’ mechanical seal comes along. That’s 

* like keeping a horse while waiting for the perfect automobile. 
Mechanical seals overcome many disadvantages, including (1) uncontrolled 
MECHANICAL SEALS have a rotating face 


sealing against a stationary face at right power absorption (2) unstable leakage, especially under vacuum (3) rapid 
angles to the shaft, preventing shaft wear. 


noTE: Send for Power’s Basic Data on tenance. They’re also good for jobs where packed stuffing boxes can’t be used. 
Seals, containing four reprints — PISTON 


RINGS, 24 pp; CASKETS, 20 pp; MECHANI- For the complete story on mechanical seals, take a good look at the next 23 
CAL PACKING, 24 pp and MECHANICAL pages. There you'll find the latest dope on seal types, how they work, their ma- 
SEALS, 24 pp — price $2. Each reprint is 


sualehle sepenaely at O80 per copy ~ terials, finish, cooling systems, selection, installation and care. These facts are 
discounts on over 100 save money. a must for every power-service engineer having rotating shafts to seal. 


shaft or shaft-sleeve wear (4) sealing-oil complications, and (5) costly main- 
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TYLER. HICKS 


O-ring seals 
sliding motion 


Drive collar 


Mating ring 
(stationary) 


Sealing ring 
frotates) 


Now compare 


Jam-type 
packing 


Mechanical 
seal 


Jam-type packing forced into a stuffing box around a 
revolving shaft seals by throttling the casing fluid trying 
to leak between the packing and shaft, Fig. 1. The more 
packing forced into the stuffing box and the tighter it’s 
jammed by gland, the less leakage. But packing wears the 
shaft and increases the power needed to rotate shaft. 

Mechanical seal has two rings with wearing faces at right 
angles to the shaft. One ring is fastened to the shaft and 
revolves with it, while the other is stationary and is held 
against the machine casing. The wearing faces that seal 
have a small area compared to the area jam-type packing 
seals against. Beeause of this small area, and the preloaded 
spring or springs forcing the two rings together at a few 
pounds per square inch of pressure, there’s less friction 


110 





FIRST: Let's look at a 


b> ALL MECHANICAL SEALS have two flat sealing faces at right 
angles to the axis of rotation. One face is allowed axial 
motion to permit the sealing faces to remain in contact 
despite shaft end-play, face wear and face run-out. This, 
the rotating face, is flexibly mounted and is also known as 
the seal ring. As photo shows, it has a resilient packing— 
in this case an O-ring which allows sealing ring to slide back 
and forth and at the same time seal leakage between it and 
shaft, or shaft sleeve (if one is used). 

In the mechanical seal shown here, springs keep the two 
faces mated. The springs back against a drive collar which 
is fastened to the shaft and revolves with it. Sealing ring 
and drive collar are keyed (not shown) to turn together. 

Stationary face is backed against a gasket (O-ring here) 
to prevent leakage around its back. While all makes of 
mechanical seals differ in design detail, they all have the 








at the wearing faces. And of course there is no wear on the 
shaft because rings take it all; they can be replaced or 
relapped when needed. 

Shaft run-out or wobble is one costly enemy of jam-type 
packing. It beats out packing, making sealing problem 
tough. As we learned in my previous report, Mechanical 
Packing, March 1955, if run-out is over about 0.003 in., it’s 
impossible to seal properly, especially at high speeds, Fig. 2. 

Mechanical seals can take more shaft run-out without 
leaking. Reason is that sealing surfaces are at right angles 
to shaft. The sealing ring is held against mating ring by a 
spring or springs, and also has axial movement because 
it’s not rigidly mounted on shaft. At extremely high speeds, 
shaft run-out or wobble may give trouble because of cen- 
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typical mechanical seal to learn how it works 


essential parts shown. In this seal, rotating ring is stellite- 
faced metal. Stationary seal is special bronze alloy. These 
two rings take all the wear and save the shaft sleeve. The 
springs are designed to keep the mating faces in contact at 
just a few pounds pressure. This keeps fluid from leaking 
when machine is idle. Low spring pressure is important as it 
keeps the heat of friction and wear at a minimum. 

The two sealing ring faces are critical parts. They must 
be finished within a few microinches. But more important, 
they must be absolutely flat—within a few optical light bands. 
This is about 30 millionths of an inch. Being a high-pre- 
cision device, the seal must be carefully installed. But once 
it is installed you can usually forget about it for long periods 
because it needs little routine attention. 

Cooling connections on some seals allow casing fluid to 
circulate inside the cored gland, around sealing faces. Or 


Fluid 
pressure 


Leakage from run-out 





fluid from an outside source cools these critical parts. Of 
course, many seal applications don’t need cooling connec- 
tions. Remember, you cannot adjust seals in service; they 
must be installed exactly as they come from manufacturer. 
Some ‘package’ seals are now installed as a unit. 

Trouble. The first sign is a slight leakage, which gets 
progressively worse. This might go on for several weeks, or 
seal might fail suddenly. But sudden failure is usually from 
a carbon or ceramic ring cracking, which is rare. Today, 
these rings are designed to withstand tough conditions; 
some are encased in metal rings. 

Being high-precision devices, 
sponsible persons install them. 
will pay off in many 


must let only re- 
Undestanding these seals 
trouble-free service. Now 
that you have some idea of what a mechanical seal looks 
like and how it works, let’s compare it with jam-type. 


you 


hours of 











trifugal force trying to keep sealing ring from being forced 
against mating face by spring. But for average run-out found 
in most shafts and for usual machinery speeds used in the 
power service field, this is seldom a problem. 

End play is common with most shafts, especially when 
starting up or shutting down, Fig. 3. Such shaft movement 
does not affect jam-type packing if shaft has no grooves in 
packing area. But usually shafts or sleeves do groove after 
a short while. Then shaft end-play disturbs packing, opens 
it up and causes leakage. This end-play may be from thermal 
expansion or shrinkage, play in thrust bearing, etc, causing 
shaft movement. The shaft usually moves endwise during 
and on startup of the unit in which it runs. 

Normal end play in most machines does not affect mechani- 
POWER °* 
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cal seals. Reason is that seal spring and fluid being sealed 
keep needed pressure between the faces, so there’s no leak- 
age from the mechanical seal. 

One advantage of jam-type packing over mechanical seals 
is that you can always stop machine in an emergency, add 
packing until machine can be shut down and packed properly, 
Fig. 4. Packing is wrapped around shaft without taking 
equipment apart, and can be done quickly. 

But if a mechanical seal fails, you must remove the cou- 
pling and old seal and replace it with a new seal over the 
shaft end. This often means removing the driving motor, 
one half of coupling, then lining up motor and coupling 
after machine has new seal. But today’s well designed seals 


seldom fail suddenly—they leak first, giving warning. 





Pump housing 


Seating ring 


Fluid pressure S 











Seating faces 


1 Shoulder against housing 


Moting ring--~ 


2 Rings take wear here 











Stotic seat~-- > 


3 Gaskets supply ‘give’ 


Starting from scratch, let's design a typical 


& SmmPLeEst FORM of mechanical seal has a shoulder on shaft 
pressing against machine housing, Fig. 1. This will work 
if housing and shoulder are both finished properly and 
shaft is loaded against housing at all times so fluid inside 
casing won’t leak through. But this isn’t practical on most 
machines. For one thing, there is always some shaft end-play 
and run-out (gyration). There are other reasons, also. 

Next step is to press a sealing ring into the housing and 
press another ring on the shaft, Fig. 2. Now sealing surfaces 
of rings are easier to machine and lap. Also, rings can be 
renewed when they wear without machining sealing area 
of shaft or housing. But keeping shaft against the sealing 
area is a problem. So is shaft run-out or gyration because 
rings are rigid and run-out would cause leakage. 

Fig. 3 shows next step: mounting of resilient gaskets in 


Housing 


_ Spring 











Y/, 
UY, 


, 


: ¥ ra 
Shoulder 
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Seoling ring 


Stationary seal 


back of rings to give some movement to rings. This also seals 
fluid leakage around back of rings. But trouble is this sim- 
ple design is very seldom practical because of the very 
limited shaft end-motion these static seals (gaskets) can 
absorb. Besides, you won’t be able to obtain and maintain 
the correct contact force to keep sealing faces together. 

Solution is to give either one of the sealing faces axial 
motion to absorb end-play and shaft run-out, thus holding 
the rings together at all times. Fig. 4 shows one way to 
do this. Here we place a diaphragm in the housing. This 
flexible member gives the sealing ring more axial movement 
than the gasket we used in Fig. 3. Diaphragm should keep 
a steady pressure against the two rings so there’s no leak- 
age, even if shaft gyrates a little and it has some end-play. 
So the diaphragm serves three purposes: (1) acts as inner 


_ — Housing 


Mating ring 


_Setscrew 
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Diaphragm _ : 
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Sealing ring ~~~ ~ 


~ 





GS 


Mating ring 
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4 Stationary seal 


5 Rotating seal 


6 Here is complete seal 


modern mechanical seal for our plant 


(2) serves as spring 
(3) prevents rotation 


seal between seal ring and housing 
member to create contact force, and 
between seal ring and housing. 

Types of seals. There are two basic types of mechanical 
seals—stationary and rotating. In a stationary seal the 
sealing ring is in the machine housing and does not move: 
In a rotating seal, the sealing ring turns with the shaft. 

Seal shell. On a rotating seal, Fig. 5, the seal shell is 
press fitted onto the shaft. On a stationary seal, the shell is 
press fitted into the housing. The seal shell is a member 
to which the diaphragm is fastened and which was not used 
in the previous four diagrams. 

Fig. 6 shows all the functional elements of a mechanical 
seal. Here the mating ring is wedged into the gland, with 
the O-ring preventing leakage around it, and giving it some 


resilience. Shaft sleeve is held against a shoulder on shaft 
by a nut. Sleeve also acts as backing-ring. If shaft is not 
threaded as this one, then a setscrew through sleeve is used 
to hold sleeve on the shaft. 
mating ring with coil-type spring. Flat gasket between hous- 
ing and gland prevents leakage. O-rings seal casing fluid 
along shaft, past sealing ring and in back of mating ring. 

For best results, fluid being sealed should be on the out- 
side of mechanical seal so it must travel inward to seep 
between seal faces. This is important—particles in fluid 
tend to travel towards a region of higher velocity. This 
effect is distinct from centrifugal force, which also exists. 
The effect is most pronounced with viscous liquids; it is 
less with gases. Solids have less tendency to work between 
seal faces with fluid on the outside of revolving ring. 


Sealing ring is held against 


Stationary vs rotating mechanical seals 


Now you might ask why we have two types of seals. Here 
are some answers to help you decide on how best to apply 
each type. 

Advantages. Most machines have a rotating shaft with 
stationary seals, sketch, left. Main advantage of this seal 
is centrifugal forces don’t work on the flexible seal ring 
because it’s stationary. Mating ring is the only rotating 
member, but it’s comparatively small and is usually rigidly 
attached to shaft. This is done by either a clamping action 
or over-balanced hydraulic forces which hold it firmly in 
place. These seals are used on shafts that often travel at 
15,000 feet per minute (not rpm) or higher. Shaft diameter 
may be more than 3 in. This means that the centrifuga! 
forces developed can be extremely high. 

On other hand, rotating mechanical seal is subject to 
centrifugal forces, sketch left. This keeps flexible seal-ring 
from working freely against mating ring. So this design is 
MANUAL ON MECHANICAL SEALS 
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seldom used for high speeds. Main advantage is easy instal- 
lation on straight shafts found in most machines. 

Stationary seal needs a back-up shoulder for positioning 
the mating ring. Shoulder’s relative trueness to shaft will 
directly effect the face run-out of mating ring. 

In rotating seal, mating ring is retained in housing. This 
housing is usually more easy to machine, therefore it holds 
the locating shoulder in a truer plane. Since rotating seal 
ring is the flexible member, it’s positioned by the mating 
ring faces. The seal itself can easily be locked by a set- 
screw, friction fit or similar means on any smooth shaft. 

Another advantage for rotating seal is its use in chemical 
solutions where solids may precipitate and tend to foul the 
sliding-seal components. Because of centrifugal force, the 
rotating seal has a greater tendency to free itself from 
sludges and sediment. But stationary seals may have other 
design details that often better overcome this advantage. 
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All modern industrial mechanical seals are 


& Now THAT YOU UNDERSTAND the work each basic part 
does in a mechanical seal, you should know something about 
the way the highly critical sealing faces are balanced. This 
feature is worth detailed study because the best built seal 
is of little value if the sealing faces fail due. to poor bal- 
ancing. For proper loading, seals are built balanced or 
unbalanced, depending on work designed for, fluids sealed, 
pressures, and other considerations. So let’s learn something 
about face loadings. 

Unbalanced seal. Fig. 1 shows a typical seal for a pump. 
To make Fig. 2 and the other sketches on these two pages 
easier to understand, the spring, spring holder and gasket 
are not shown. Remaining parts show how the pump casing 
pressure acts to unbalance the seal. Here face loading is 
neglected, too. 

As Fig. 2 shows. pressure acts on the total area of the 
sealing ring (rotating ring), forcing it against the stationary 
mating But another hydraulic force comes into the 
picture. This is force of casing liquid film entering between 
the seal faces and acting as a lubricant. Of course this is 
also the fluid that is trying to leak past the seal faces. 

Remember that these sealing faces are bearings; therefore 
they must be lubricated for long life. The liquid enters 
between the faces at casing or stuffing-box pressure. And 
because we see no leakage, we think of film as wedge 
shaped; it leaves at atmospheric pressure. So film of liquid 


ring. 
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produces a pressure gradient across the faces. This tends to 
force the faces apart, Fig. 3. 

As film wedge shows, (in exaggerated form), this pres- 
sure gradient exerts much less force than the opposing 
pressure on other end of sealing ring. If it didn’t, film 
wouldn’t be a wedge but a square or rectangle. So we have 
a net force acting against the face. This net force naturally 
increases as the casing pressure rises. 

To show how real this film wedge and its pressure gradi- 
ent is, in liquid seals, mechanical seals have been popped 
open like a safety valve by introducing hydraulic pressure 
on the atmospheric side of the sealing faces while casing 
pressure was on inside. Of course this takes a special lab- 
oratory-model stuffing box, used only for experimental pur- 
poses. But the mechanical seal itself can be any standard 
make picked out of a stock bin. 

What happens is that film of hydraulic pressure tending 
to open up sealing faces from both sides suddenly increases. 
Then instead of a wedge shape pressure gradient as in Fig. 3, 
we suddenly have a square-shaped film at casing pressure 
across both ends of the ring. 

Getting back to Fig. 2, wearing-face pressure can reach 
a point in an unbalanced design where no film of lubricant 
remains. Such a seal would naturally burn up quickly. In 
that case, the face pressure must be reduced. This is what 
the seal designer refers to as balancing a seal. 
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Film wedge 


(exaggerated) 











Film wedge (exaggerated) 









































Balanced seal. Now our job is to design a seal which the 
casing fluid pressure will balance. Here again we remove 
spring, spring holder and gasket, Fig. 4. Shaft shoulder 
shown can be a shaft sleeve; some type of shoulder is needed 
here to obtain areas for balancing. The balance diameter 
shown in Fig. 4 is important. 
extends above its mating ring. 


Note that the sealing ring 


As Fig. 5 shows, the casing pressure forces the sealing 
as in an unbal- 
anced ring. But the casing pressure also acts on the opposite 
Because the two end- 
areas of sealing ring above shaft’s balance diameter are equal, 


ring against mating ring in the same way 
raised surface of the sealing ring. 


ring is now in perfect static hydraulic balance, except for: 

Film wedge. One thing we haven’t accounted for here 
is the pressure gradient across the sealing faces. Just as 
with the unbalanced seal, a film of liquid exists between 
the faces. This creates a pressure gradient, shown by the 
film wedge in Fig. 6. Because the rotating face is in perfect 
hydraulic balance, this pressure between faces will force the 
sealing ring away from mating ring as shown. Of course this 
can only happen if spring pressure is less than force result- 
ing from pressure gradient. 

Here is where seal designer uses his technical know-how 
to create the pressure area he needs for any given job. To 
avoid forcing rings apart, he must increase the outside 
diameter of mating ring, Fig. 7. This must be greater than 
POWER °* 
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Double seals have place 


Both balanced and unbalanced seals are used in a double 
seal, above. The two seals are in a single seal chamber. 
Here a clean fluid is circulated between the two seals at 
higher than casing pressure. Main advantage is that no 
casing liquid escapes out to the atmosphere. 

Disadvantage is their complex design and high cost. But 
these seals are often used for handling toxic or highly haz- 
ardous liquids. The unbalanced seal is naturally limited to 
low stuffing-box pressure because of its unequal pressures. 


classed as balanced or unbalanced types 


balance diameter of shaft so area acted on by the stuffing- 
box pressure can counteract this pressure gradient. 

Fig. 7 shows that areas beyond the mating ring face are 
balanced. Now casing pressure acts only on area between 
shaft’s balance diameter and mating ring face OD; this is 
shown through sealing ring by shaded area. You can vary 
this pressure area for the face pressure you need. Designers 
increase this area if leakage through seal is too high, Fig. 
8; they decrease it if seal runs hot, Fig. 9. Of course you 
always need a spring to hold the sealing ring against the 
mating ring while pump is stopped. 

Next question is how much spring pressure is needed. If 
seal is balanced properly for your application, only enough 
pressure to overcome mechanical friction of the seal parts 
is needed. And remember that friction is usually only a 
small portion of the total face pressure. 

Unbalanced seal is limited to low pressure, while bal- 
anced seal is normally needed for high pressures. Because 
of variables affecting operation, you can’t draw a fine line 
specifying pressure ranges for each type. Some users set 
100 psi as top pressures for unbalanced seals under average 
service conditions. But this limit can be increased greatly 
with good lubrication or low shaft speeds. 

Some balanced seal is for all and 
seal of many makers is usually bal- 
anced: advantage is interchangeability with standard parts. 


users feel 
Standard 


services 
pressures. 
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Optical fat 


Here’s how you 
check for flatness 


Steps of .-~ 
11.6 millionths 


0000464" 
720000348" 


~ 0000232" 
“ 9000116" 


e 
a 


Bands occur because light reflections from two surfaces forming air wedge either 
interfere with, or reinforce each other, depending on the air wedge thickness 


4 Imaginary line would cut a full band, 
shows 11.6 millionths in. out of flat 


h Imaginary line would cut 2 bands, 
shows 23.2 millionths in. out of flat 


SECOND: Next come right materials having 


b& SEALING FACES of mechanical seals are critical. For one 
thing, face width is usually only 1/16 to 14 in., compared 
with the 3- to 6-in. width of average jam-type sealing face 
along shaft. To create and maintain a liquid- or gas-tight 
seal on this narrow, flat surface, mating surface between 
stationary and rotating members must have a very high de- 
gree of flatness and finish. 

Flatness must be within 3 light bands, or 0.000035 in. 
Most accurate method of checking surface flatness is with 
light-band readings through an optical flat, using a mono- 
chromatic light source, photo above. Monochromatic light 
has one color or hue. Light used comes from a helium-filled 
tube which eliminates all colors except a ‘yellowish’ orange. 
While wave length of light is 23.2 millionths of an inch, 
band pattern is such that height difference indicated between 
two bands is half this, or 11.6 millionths of an inch, Fig. 1. 

Optical flat is usually made of clear quartz. It has lowest 
expansion coefficient of all usable materials. This permits 
handling the flat without heat from your hand distorting 
flatness. Clear quartz also has better resistance to abrasion, 
its structure is thoroughly stable and won’t change shape or 
dimensions with time. Both surfaces of a high-quality flat 
may be used, thus avoiding reading error when using wrong 
side of a one-sided optical flat. 

You must have reflection from a lapped surface before 
light bands show up under optical flat. Ground surface is 
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too rough, cannot be checked. Lapped surface is smooth, 
but does not reflect well, so usual practice is to hand-polish 
part to be tested after it’s lapped. This is done with paste 
and an alloy polishing-plate, or polishing stand with 4/0 
polishing paper, photo, p 117. Press sealing ring against 
polishing plate or paper and rub lightly with two or three 
figure-eight motions. Then clean and place under light with 
the optical flat on top, Fig. 6. 

Here straight, parallel and equally spaced bands show 
that surface is perfectly flat within millionth of an inch. 
Dark bands viewed beneath the optical flat are not light 
waves—they show where interference is produced by reflec- 
tions from two surfaces. These dark bands are 
measuring the flatness. 

Fig. 1 shows that band unit is 0.0000116-in., (11.6 mil- 
lionths in.) between the center of any two dark bands. So 
level of work has risen or fallen 11.6 millionths inch in rela- 
tion to optical flat that rests on work. 

Line of contact, Fig. 2, is line or point where air wedge 
between optical flat and work is thinnest. In daylight or 
white light, color of material checked is seen at point of 
contact only. Rest of surface will show rainbow-colored 
bands. In monochromatic light, you can find thin part of 
wedge by shifting line of vision from vertical toward hori- 
zontal. Bands will then move away from thin part of wedge. 

In Fig. 3, bands don’t curve enough for imaginary line to 


used in 
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? Straight, parallel, equally spaced 
bands show surface is perfectly flat 


Straight parallel bands show surface 
of seal ring flat within 0.000001 in 


the required flatness 


intersect one full band. Curvature of bands here is equal 
to one half the distance from one band to the next, or 5.8 
millionths of inch out-of-flat. Curvature away from line of 
contact shows part is convex. 

Absolutely straight, parallel, equally spaced bands indi- 
cate true flatness. As parts inspected become less flat, the 
interference bands have greater curvature. In all cases, basis 
of comparison is an imaginary line tangent to the interfer- 
ence band and parallel to the line of contact under the opti- 
cal flat. Number of bands intersected by the imaginary line 
tells degree of variation from true flatness over area of piece 
being tested. Imaginary line joins ends of same line, Fig. 3. 

Imaginary line intersects one full band, Fig. 4, showing 
that this material is one full band, or 11.6 millionths of an 
inch out-of-flat. Imaginary line intersects two bands in Fig. 
5, showing this part to be two bands, or 23.2 millionths of an 
inch out-of-flat. 

Checking sealing or mating ring under optical flat, Fig. 6 
shows straight parallel bands. Here surface is perfectly 
flat, within one millionth of an inch. If your seal faces check 
this flat, they shouldn’t leak. 

Bands in Fig. 7 curve, and here the imaginary line inter- 
above it. This shows 
the sides to be low one light band, or 11.6 millionths inch. 
This ring is still within limitations of leak proof performance 
in industrial machines, so it should give you no trouble. 


sects the interference band directly 


POWER * MARCH 1956 * MANUAL ON MECHANICAL SEALS 


Side of seal face is 11.6 millionths 
in. low, as badly curved bands show 


Curvature is equal to one half dis- 
tance between bands; 0.0000058 in. 


salt 


PRESS ring lightly against 4/0 polish- 
ing paper, rub with figure-eight motion 


and surface finish 


Finish or smoothness is next in importance. Depth of 
scratches is measured in microinches, or millionths of an 
inch. Readings are often expressed as 5 RMS. Letters mean 
root-mean-square, but in shop language it means the average 
variation from a center line. In other words, a line halfway 
between the peaks and valleys of the surface profile. For 
seals, finish must be within 5 RMS, or 5 microinches, de- 
pending on unit of measurement used. 

Finish of 5 microinches means that tiny irregularities on 
surface are 5 millionths inch high—or deep. But don’t be 
fooled by polish. A lapped surface is polished for two 
reasons: to reflect light so it can be checked under an_opti- 
cal flat for flatness, and to have ‘eye appeal’ to the purchaser. 
While polishing is an abrasive action, it should not change 
flatness; it does improve finish by knocking off minute peaks 
and gives a better reflective surface. 

Seal designers say that dull lapped finishes work just 
as well as highly polished This is true. Main 
thing is that finish is within a few microinches to prevent 
casing fluid from finding its way past these tiny ridges. But 
remember that too fine a finish reduces oil retaining prop- 
erty of surface needed for long life. 


finishes. 


Now you are ready to learn something about materials used 
for face combinations. We'll also take a look at carbon- 
graphite, ceramics and coated materials. Since seal 
are critical, you must understand these subjects well. 


faces 





Here are many face 
combinations and the 
liquids they seal 


Surface finish and flatness may be perfect, but you must still use the right face mate- 
rials for each job. Face combinations shown here cover a wide range. To make use 
of these data, you must consider all aspects of seal design and application. Some of 
these are: exact chemistry of fluids sealed, temperatures, speed of sealing faces, 
geometry of seal design, etc. The real purpose this list serves is to show some of the 
combinations available. It also shows that you pay for a lot of engineering and know- 


how not visible to the eye when buying a mechanical seal. It is also important to 


know that few seal makers agree to all combinations shown here. 


To save space we use the trade 


name- 


—stellite—for this well-known cobalt- 


chromium-nickel-base alloy. In the following lists the asterisk (*) means that all 


manufacturers queried agree only with the combinations shown by the asterisk. 


For water 





Bronze 

Ni-resist 

Nickel cast-iron (for constant opera- 
tion only) 

Ceramic* 

Stellite* (hard facing on 316-stainless 
or other 300-series stainless or any 
stabilized stainless) 

Tungsten-carbide 

Malcomized 316-stainless 

Carbon-filled Tefion 

Glass-filled Tefion 

Chrome-plate on various parent 
materials (must be thick enough) 

Ceramic-facing* on stainless 


Carbon-graphite 

(also carbon-graphite con- 
taining various metals— 
copper, lead, babbitt, etc) 


vs 





Tungsten-carbide VS Tungsten-carbide 


Carbon containing 
various metals 


VS Stainless steel (series 400, hardened 
to Rockwell C-50 or higher) 


While all the above combinations are used, some seal 
makers feel] that stellite facirg on 316-stainless steel, tung- 
sten carbide and malcomized 316-stainless are not needed 
for water at low or medium temperatures. Others feel bronze 
is too soft for most water applications. Also, that ni-resist 
and common cast iron rust in water. In general, case-hard- 
steels are not suitable as counterfaces due to wide 
variations in hardness. One exception to this is 
nitrided steel, which gives a uniform surface hardness. 

Use carbon graphite vs bronze if water is clean and pres- 


ened 
surface 


sures low. Carbon-graphite vs ni-resist or ceramic has added 
feature of harder face as these materials wear slower than, 
and resist abrasive materials better than, bronze. Because 


ni-resist is not completely corrosive resistant, carbon vs 
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ceramic or ceramic vs ceramic is used. Ni-resist is better at 
medium and high pressures. By low pressures we mean 
0 to 40 psi; medium pressures, 41 to 200; high pressures, 
200 psi up. Some makers feel carbon vs stellite-faced stain- 
less is better than ceramic. 

Ceramic in general is a very good counterface against 
carbon. But inherent hardness presents major problem in 
giving it proper surface finish. Resistance to wear makes it 
essential to grind the ceramic surface flat and smooth. 

Ceramic resists corrosion completely, resists wear almost 
completely and can take much abrasive punishment. Trouble 
is caused by thermal shock or careless handling. In such 
cases ni-resist gives good results. In the 300 to 400 F ranges, 
ni-resist often works better than stellite. 

Pure water is seldom encountered. Soluble salts, even if 
measured in only parts per million, will often crystallize on 
the seal faces, cause rapid wear on the softer materials. 


For gasoline 





Cast iron 

Carbon-filled Teflon 

Glass-filled Tefion 

Ni-resist 

Nitralloy 

Ceramic 

Stellite* facing on stainless steel 
Stainless steel, 400 series 


Carbon graphite vs 





Here again carbon-graphite vs cast iron often proves to 
he the most successful. Gasoline, especially in presence of 
moisture (which cannot always be avoided) corrodes iron 
and steel. For refinery application where corrosion is pres- 
ent, hard-facing on T-316 stainless vs carbon-graphite is 
the best combination at present, according to experience. 
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Bronze (for few applications) 

Ni-resist 

Cast iron 

Ceramic 

Stellite* (hard-facing on 316-stainless 
steel, especially for high pressures and 
high velocity) 

Tungsten carbide* 

Malcomized 31 6-stainless 

Carbon-filled Tefion 

Glass-filled Tefion 

Sintered iron or bronze 

Nitralloy, hardened 

Tool steel, hardened 

SAE-1040 steel 

Stainless steel (400 series, hardened 
to Rockwell C-50. This is general rec- 

316-stainless is not 


Carbon-graphite VS 


ommendation as 
hardenable) 





Cast iron VS Bronze 


Graphite molybdenum VS Bronze 


While many combinations are shown, again the most suc- 
cessful approach turns out to be the most econemical. Here 
it would be carbon-graphite vs cast iron or sintered metal. 


For crude oil, some manufacturers use stellite on stainless 
vs leaded bronze. Above are the more important ones. 


For acids 





Hard-faced 316-stainless 

Carpenter 20-stainless 

Stellite 

Chromium boride 

Ceramic 

Hasteloy A, B or C 

Carbon-filled Teflon (for non-oxidiz- 
ing acids) 


Carbon-graphite 





Stellite (attacked by many mineral 
acids) 
Glass-filled Teflon (oxidizing acids) 


Teflon 


Ceramic VS 


Term acids is general here. You must make careful studies 
when selecting face materials for acids. Temperatures, im- 
purities, various concentrations, etc, may cause trouble. We 
show carbon vs hard-faced 316-stainless or ceramic but car- 
attacked by strongly oxidizing materials—highly 
concentrated hydrogen peroxide or fuming sulphuric acid 
are typical examples. 

Rate of attack varies with grade of carbon. Strong con- 
centrations of nitric acid at elevated temperatures attack 
carbon. Also, hard-faced 316-stainless has many limitations. 
Ceramic is generally best for acids, although high-tempera- 
ture caustic or alkaline fluids may give trouble. Remember 

each acid must be treated individually and face materials 
selected for each case. 

Concentrated nitric acid, 75% or greater, and anhydrous 
H.SO, are usually too strongly oxidizing for carbon. Also, 
strong chromic acids attack carbon. Strong caustic (over 
20%) and hot caustic (over 200 F) attack ceramics. HF 
and other fluorine-bearing compounds will attack ceramics 
and glass. For acids, rates of attacks vary with grade of 
the carbon and concentration and temperature of the acid. 


bon is 
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For caustics 


i® Carbon-filled Tefion 
Carbon-graphite VS Steltite-faced stainless steel 


Carbon-graphite 


(non metallic) 


VS Hard-faced 316-stainless steel 


Carbon-graphite 
(metallic, for dilute solu- 
tions) 


VS Stellite-faced stainless steel 


Non-metallic carbon ys hard-faced 316 stainless steel here 
is usually best. But here again, ordinary cast iron or copper- 
free Ni-resist could be used, depending on the concentration 
of the caustic and its temperature. Carbon offers better 
resistance to caustic solution than to acid, but the carbon 
should contain no resin. Combinations shown here are only 
a guide. 


For salt solution 





ie Stainless steel 
Carbon-graphite Ceramic* 
Monel 


Ceramic-faced stainless 
| Ceramic 


Ceramic 


Carbon-babbitt VS Phosphor-bronze 


For sea water 


Carbon-babbitt 
Stellite on stainless 





VS Aluminum-bronze 
VS Aluminum-bronze 
VS Tungsten-carbide 
VS Laminated-plastic 


Tungsten carbide 


Bronze 


Term salt solution covers a broad field, so you can get 
into trouble here. The question of the salt crystallizing comes 
up. If salt concentration is high enough so shutdown causes 
crystallization around seal faces, any face combination will 
give trouble. Carbon vs ceramic could be considered as one 
of the best to overcome the abrasive action that might result. 
Some engineers say that any abrasive action is a tough con- 
dition to lick with carbon. 

If clean water can be injected into the stuffing box to 
separate seal from pumpage, the problem is solved. But then 
pumpage gets contaminated. Heat is applied at times through 
a jacket on pump to prevent or minimize crystallizing. Some 
seal makers won't use stainless steel for abrasives, even if 
scottenized or malcomized to gain surface hardness. 

Carbon-graphite vs stainless steel may also give trouble 
from electrolysis. Carbon itself is not bothered by salt water 
or solutions, but coupled with most metals it will develop a 
potential in the electrolyte. 

Grades of carbon-graphite may be varied, thus making 
it possible to overcome electrolysis by experimenting with 
each application. For high temperatures, metal-filled carbon- 
graphite with its greater conductivity gives better conduction 
of frictional heat from rubbing surfaces, hence less wear 
than plain carbon-graphite. 

For tanker cargo-pump, carbon-graphite vs cobalt-based 
hard-facing on T-316 stainless is excellent. These pumps 
handle both petroleum products and sea-water ballast—seal 
faces usually last two to four years here, need no attention. 
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Carbon-graphite, 
ceramic and coated 
metal are important 
types of seal faces 


CARBON-GRAPHITE is one of the most widely used materials 
for sealing faces of mechanical seals. Most engineers have 
used this material as commutator brushes in electric motors, 
steam-turbine sealing rings, and even air-compressor piston 
rings or bushings where lubrication cannot be used. 

Compacted from carbon and graphite powders, it can be 
ground to tolerances of 0.0005 in. It begins to oxidize slowly 
and lose weight at about 700 F, if heated in air or in an 
oxidizing atmosphere. It will not melt or fuse, but volatilizes 
or sublimation takes place at 6332 F. 

An ideal sealing material must: (1) be stable under tem- 
perature changes (2) rub without galling (3) have no wear 
or a low. uniform wear rate (4) seal 100%, and (5) be 
impervious to various fluids. Carbon graphite comes fairly 
close to these requirements, under some design conditions. 
It has a lower coefficient of friction than other materials, is 
self-lubricated and can be operated without lubrication at 
fairly high temperatures. Because of its close grain struc- 
ture, a very light fluid such as water, kerosene or alcohol 
keeps a liquid film at bearing surface under heavy loads. 
This is an advantage. 

Only very highly oxidizing reagents in hot concentrated 
form can react to destroy carbon-graphite. 

High speeds, high pressures and temperatures have little 
effect. It withstands oxidizing atmospheres to about 650 F 
and retains hardness. And it’s an electrical conductor. 

Friction is the resistance, or force offered by faces of two 
bodies in contact and sliding or rubbing against each other. 
Coefficient of friction is the ratio between the forces of fric- 
tion and the force at right angles to the sliding surfaces. 
Coefficients of friction for various carbon-graphite grades 
range from 0.04 to 0.25, depending on grade and manner 
applied. Fluid on sliding faces reduces friction coefficient. 

Porosity. One way to find pore space of this material is 
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Characteristics of carbon-graphite stock 


18,000 to 37,000 
1000 to 3000 
3750 to 13,000 
30 to 100 


Compressive strength, psi 

Tensile strength, psi 

Transverse breaking strength, psi 
Scleroscope hardness 


Weight Ib per cu in. 0.0595 to 0.0672 


’ Specific gravity 1.7 


2.00 to 2.26 
1.65 to 1.86 


Density (real) 
Density (apparent) 


Thermal expansion, in. per in. deg F 
Thermal conductivity 
Coefficient of friction, on steel 
Lubricated 
Not lubricated 


0.0000015 


0.04 
0.23 


Porosity, % by weight 
Standard untreated grades 
Impregnated grades, average 
Electrical conductivity, ohms per cu in. 


4to 8 
0.25 
0.0018 


Melting point—will not melt or fuse; volatilizes at 6332 F 
Max. working temp range, air or 
oxidizing atmosphere 600 to 650 F 


*Ranges from slightly less than that of copper to more than that of cast iron. 


to see how much fluid it absorbs. Some grades won’t absorb 
any fluid, others will absorb as much as 13% by volume. 


METAL-FILLED GRAPHITE. Since speed, pressure, temperature 
and fluids handled vary, base carbon-graphite is treated with 
other materials. Here are some: (1) Parafin—as a protective 
coating and to reduce porosity and give slight lubrication 
action. (2) Phenolic—-to increase hardness and reduce 
porosity. (3) Wax—special high-temperature wax reduces 
porosity while remaining unaffected by many corrosive fluids. 
(4) Metal (babbitt, cadmium, copper, copper-loaded alloy, 
bronze, lead, silver )—reduces porosity and increases strength. 
Metal-treated carbon-graphite has many advantages for 
some seal-ring applications. Structural strength is higher; 
ring is more wear resistant, and usually withstands higher 
sealing pressures without leakage. Thermal conductivity of 
this material is about twice that of nontreated carbon; wear 
is lower because heat is reduced at the wearing surface. 
Metals can be introduced between grains by impregnation. 
Carbon base material is heated under vacuum to remove air 
and moisture from pores. Then, molten metal is introduced 
and pressure applied so metal enters spaces in carbon. As 
much as 50% metal by weight is used to fill the pores. 


CERAMICS of vitrified high aluminum-oxide composition are 
widely used for seal faces. This material is inert to all acids 
except hydrofluoric, also to all combinations of acids. It is 
slightly attacked by caustics, depending upon the tempera- 
ture, concentration and make-up of the caustic. Ceramic 
materials operate very well under certain conditions in caus- 
tic solutions; under other conditions they deteriorate rapidly. 
High aluminum-oxide ceramic is dimensionally stable at 
normal temperatures. Sealing ring of ceramic lapped to a 
flatness of one to two light bands can be stored for years 
MANUAL ON MECHANICAL SEALS + 
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Properties of industrial ceramics* 


18,000 to 20,000 
200,000 to 225,000 


Tensile strength, psi 
Compressive strength, psi 
Flexural strength, psi 45,000 to 46,000 
Modulus of elasticity, psi 31,900,000 
Specific gravity 3.4 

Density, Ib per cu ft 212.2 

Water absorption, % 0 

Hardness, Mohs’ scale 9 

Color White 

Working temperature, C 1400 


Maximum, F 2552 


Specific heat, Btu per Ib per deg F 0.18 
Thermal coefficient of linear expansion, 


in. per in. per deg C in the range: 

25-200 C 5.68 
200-400 C 7.19 
400-600 C 7.83 
600-800 C 8.95 
800-1000 C 9.27 
25-1000 C 7.89 


Thermal conductivity, Btu per hr per sq ft 


per deg F per in. thickness 

100 F 144 
800 F 240 
1600 F 300 


*Vitrified high-alumina material; can be glazed white, green or brown. 


with no distortion taking place, which is very important. 

Since ceramic inherently has small holes through its entire 
volume, it’s impossible for these to be removed. Surface of 
ceramic is made up of hills and valleys. Hills can be ground 
and lapped, but some valleys will remain. When finished 
to surface flatness of one to two light bands, profilometer 
test shows smoothness of about 4 RMS. These small depres- 
sions in lapped face act as tiny lubricating cups. They 
retain the lubricant—from air to other gases, through the 
gaseous range, to liquids and the heaviest oils. As with car- 
bon rings, ceramics are fragile and should be handled with 
care. But ceramics do an excellent job where severe 
abrasion is problem from grit laden fluids—and of course 
with chemicals. Next we have ceramic-coated metal for 
tougher seal faces. 


CERAMIC COATINGS for jet-engine metals are now finding 
their way into the mechanical-seal field. To withstand gas 
temperatures above the white-hot molten-steel range, ceramic 
coatings slow down erosion, corrosion, oxidation, creep and 
fatigue. 

Aluminum oxide, zirconium silicate and zirconium oxides 
are sprayed onto any metal that can be shot blasted to pro- 
duce an etched surface for providing a mechanical bond. 
Main idea of coating is to combine wearing qualities of 
ceramic and strength of steel and alloy metals. Thickness 
of oxide coating ranges from 0.005 to 0.50 in. 

Melting point of ceramic is roughly 3600 F. Ceramic 
makers say it can be used at temperatures from 1400 to 
2200 F. Coating does not give complete protection against 
oxidation. Here are advantages claimed: (1) good wearing 
qualities (2) withstands high temperature (3) good cor- 
rosion resistance (4) good thermal insulator (5) resists 
erosion (6) can be applied to wide range of shapes and sizes 
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Properties of aluminum-oxide coating 


Coating thickness, in. 0.005 to 0.050 
Base materials coated Metals, ceramics, etc 
Composition 98.6% Al.0, 


Bulk density, grams per cc 3.2 


8 to 12 
Slight 
High 
Good 


Porosity, % 

Permeability 

Hardness and abrasion resistance 
Adherence to base material 


Surface finish 

Strength 

Chemical resistance 
Thermal shock resistance 


Good 
Very high 
Good 


Thermal conductivity, Btu per hr sq ft per in. 
per deg F at 1000 to 2000 F 19 
Total emissisivity coefficient 0.3 to 0.4 
Thermal expansivity (coating only) in. per in. per 
deg F in the range from 


100 to 2100 F 40 x 10-7 


Nonconductor 
High; melts at 3600 F 


Electrical conductivity 
Heat resistance 


(7) close tolerances can be maintained (8) resistant to mild 
impact, and (9) low coefficient of expansion. Of course some 
of these need explaining, but they give you some idea. 

While this coating is fairly new for seal faces, one manu- 
“We feared a difference in thermal expan- 
sion between ceramic and metal would cause the coating 
to peel off. Apparently because of coating’s thinness, it stays 
on metal without cracking. To test for impact, we hammered 
the ceramic but it did not separate from the metal. This 
ceramic is resistant to about every chemical except those 
containing fluorine or hot strong caustics over 20 percent 
concentration at 150 F. Limiting factor is metal to which it 
is applied. So far, we have run tests up to 650 F without the 
ceramic breaking or separating from the metal. We have 
been big users of complete ceramic rings for sealing mem- 
bers, but this new coating is highly promising. Comparing 
it with stellite, we have been unable to score or groove it 
in any of our tests.” 

Another manufacturer states he found leakage through the 
ceramic coating while sealing SAE-10 oil. That might be 
a problem with a critical operation where a perfectly tight 
seal is needed, such as with obnoxious or harmful fluids. 
Because leakage is negligible on clean and sandy water, they 
feel the porosity may tend to “gunk” in, thereby solving the 
problem. 

Coating can be finished within three light bands. Surface 
of a shaft or ring to be coated is undercut several thousandths 
and coating ground down flush with surface of uncoated 
part. 


facturer writes: 


Purpose of undercutting is to prevent sharp edges 
which might chip or break during use. With all this informa- 
tion about finishes and materials, we are ready to take a good 
look at various available industrial seals. There are many 
types on the market—each firm designs a number of them. 
But we have room only to show you the more important ones. 
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A few hundred microinches 


Small, inexpensive seal 


Retaining shell 
] Assembly rototes; speeds range to 5000 rpm. 
Seals pumps, compressors, gear boxes, etc 





Shel}. 


\ 
Sealing Pocking \ewieg 
ring separator 


Another mass-produced type for larger indus- 
2 trial equipment. Pressures range to 1000 psi 


Sealing rag, “see ood bellows 





/ 
Mating spring 








Heavy-duty seal, takes unusual amount of end 
play, eccentricity. It keeps oil in, dirt out 


THIRD: Now we look at 


mass-produced and other mechanical 


Bm WE CAN DivipE mechanical seals into two broad groups 
(1) Mass-produced seals for home appliances, hot-water 
heating systems, automobiles, tractors, and for various stand- 
ard industrial equipment. (2) More specialized designs for 
severe or unusual conditions. Some of these are for sealing 
chemicals, for highly abrasive fluids, for high temperatures 


and pressures. When used for gases they are known as dry 


seals because they run without lubrication. 

Small, inexpensive seal, photo, costs less than one dollar. 
It’s mass produced for small circulating-water pumps, other 
fairly clean fluids. In this type, sealing ring of carbon, alloy, 
ceramic, phenolic resin, metal, etc, seals against pump im- 
peller-end or shoulder on shaft. These act as rotating seat. 
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Ceramic sealing ring on this design is replacing cast iron 
because cast iron against cast iron rusts when pump is idle; 
then rust acts as grit. Seal is complete package of spring, 
carbon ring and synthetic-rubber bellows in metal case. Hole 
is machined in pump body or impeller end, case pressed into 
position so no driving slot is needed. 

For pumps, compressors, gear boxes, etc, seal in Fig. 1 
is for shaft speeds from slow oscillating motion to 5000 
rpm. Pressures range from 28-in. vacuum to 300 psig, tem- 
peratures from -60 to 250 F. Shape of stationary seal and 
method of mounting varies with type and overall design of 
each application. Materials also vary with liquids sealed. 

Fig. 2 is another mass-produced type, but this is for larger 
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lexible bellows 


Sealing ring Mating ring 





One of many variations made in large num- 
bers in standard sizes, designs. It seals fluids 


4 


—-—Pump impeller 


Metal - bellows 
type is common 
for refrigeration com- 
pressors, Thrust here 
is mostly from spring 


Rubber bellows is 
held in housing 
at one end, the spring 
is backed against im- 
peller on other end 





= 





Floating ring 


7 Floating seal nose has two sealing surfaces, 
reduces friction where shaft speeds are high 


seals available today 


industrial equipment. It is used for surface speeds of 20,000 
feet per minute and up. and from -65 to 450 F. It seals up 
to 1000 psi, depending on materials used. Pressure can be 
on inside or outside of seal. Here again, seal case is press: 
fitted into machine’s housing. 

Heavy-duty seal, Fig. 3, keeps lubricating oil inside roller 
bearing, dirt out, under severe conditions. There are many 
variations of this design used on all types of equipment in 
plants. This seal can take an unusual amount of end play, 
and also eccentricity. 

Fig. 4 is another of many variations of mass-production 
in one shell. By varying size of 


seals. Rotating parts are 


mating ring, seal can be adapted to various equipment. One 
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of two basic parts is fastened to casing or stuffing box, other 
is attached to rotating shaft and turns with shaft. 

Stationary seat is in stuffing-box gland, fitted into syn- 
thetic-rubber vibration ring. Flexible bellows of synthetic 
rubber is fluid-sealed between sealing ring and shaft. Bel- 
lows compensates for shaft end play and seal face wear. 

Shell acts as stop against spring, also puts calculated 
radial squeeze on portion of bellows that’s between its inside 
axial flange and shaft. That fastens whole rotating unit to 
shaft so unit rotates with shaft. Keys in shell prevent carbon 
seal ring from turning with shaft. 

Fig. 5, also mass-produced, is another rubber-bellows type. 
Here spring is backed against pump impeller. 

Metal bellows type, Fig. 6, is mechanically attached and 
sealed to shaft housing on one end. Seal nose at other end 
bears against shoulder on rotating shaft. Thrust is from 
spring action of bellows, backed up by loading spring. These 
keep thrust constant under pressure changes. Then power 
output of shaft does not vary with pressure changes within 
system. Bellows must resist torsional stresses as it prevents 
sealing face from revolving with shaft. 

Metal bellows are designed so mean diameter of seal nose 
bearing surface equals mean diameter of bellows. Then seal 
is balanced to pressure so variation in either internal or ex- 
ternal pressures won't affect sealing thrust exerted by bellows 
and spring. For example, if seal is designed to exert 10 psi 
thrust when installed, it keeps this thrust whether differential 
pressure across seal is 5 psi or 100 psi. 

All-metallic design helps these seals stand up under wide 
temperature ranges. In aircraft use for pump shafts, tem- 
20 to 165 F. This design seals higher 
and lower temperatures for other services. For corrosion 
steels, etc, are used. 
Metal bellows seals are made in large quantities for refrig- 


peratures vary from 


resistance, stainless monel, copper, 
eration compressors, and are also used for gasoline, fuel and 
many other fluids. 

Bellows must be thick enough to withstand top pressure 
being sealed. The bellows should always be stationary, at- 
tached to shaft housing. If allowed to revolve with shaft, 
vibration is transmitted to bellows, shortens seal life. The 
bellows is soldered or braised to seal ring, or shrunk over it. 

Floating seal nose, Fig. 7, has two sealing surfaces, re- 
duces friction where shaft speeds are high. Because ring 
floats, it theoretically turns half as many revolutions as shaft. 
It may start out turning with shaft, but when side against 
stationary piece heats, friction increases and ring stops turn- 
ing. Then when side against turning shaft heats, ring starts 
turning with shaft. Disadvantage here is that seal is more 
expensive, as there are four lapped surfaces. Also, seal is 
more complicated. Theoretically, if you had ten floating 
rings, friction would be only one tenth on each seal surface. 
Design shown is widely used for many fluids. 

Metallic-bellows seals (not shown) do a unique job in 
power recovery turbines of aircraft engines. Here bellows 
is of beryllium copper, claimed to resist a permanent set. 
For this reason it has no spring as bellows acts as spring. 
Both mating and sealing rings are of nitrided steel, with 
floating carbon-graphite ring between. This is one of more 
expensive bellows type seals. 

Fluid sealed is lube oil, from 300 to 500 F at 3 psi. Dif- 
ferential across seal is 15 psi. Shaft turns at 20,600 rpm. 
which equals about 10,000 minute on a 
diameter shaft. Seal is balanced type and static leakage must 
turbines of aircraft engines. 
Next we'll get acquainted with more specialized seals 


feet per 21'4-in. 


be zero for power recovery 
designed for all types of machinery in expanding industry. 
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Circuloting 


eo O-ring 
connection / 


Sealing ring 
Lock ring “———- Mating ring 
Snap ring ed —aeccecnen, SOIC 


Drive sleeve Swing out 


Unitary design can be installed on existing equipment in 
one package. Just slide onto shaft and bolt in place 


Friction grip here 


? Spring drive needs no keys or pins as torque is from the 
sleeve or shaft to rotary seal ring through spring member 


Rotary unit 


Cut down 
shatt or 
stub sleeve 


Tetion or Kel-F 
shoft packing ———! 


Wide-range inside-balanced type is mounted on cut-down 
shaft or stub sleeve. It seals at high and low pressures 


Custom-built high- 
pressure and top- 


temperature seals 
also lick corrosion 


Bm WHILE ALL seals are carefully engineered, those in our 
second group are often called custom-made or engineered. 
Reason is they are not mass produced, but designed to fit 
the specific conditions of each problem. You can usually 
order one or more. Just send the manufacturer sufficient data 
for his design. See p 132. 

These special industrial seals use the same basic sealing 
principles as the mass-produced ones. But here special mate- 
rials and design refinements give you a custom-made seal. 
Materials like stainless steel, bronze, Ni-resist, cast iron, 
Hastelloy, synthetic rubber, Teflon, Kel-F, silicone, carbon- 
graphite, ceramic and many others are used. 

Unitary design, Fig. 1, is for pressures up to 1000 psi, 
temperatures to 250 F and shaft speeds to 4000 ft per minute. 
It seals corrosive liquids. Term unitary means that seal and 
gland are an integral unit. Seal is assembled by maker and 
shipped. You install it in one unit so parts aren’t damaged. 

To install, slip «assembly over shaft, bolt gland in place, 
lock the seal onto shaft, disengage the two preset spacers 
and start the pump. Of course you'll have to connect the 
circulating, vent and drain connections of design shown. Be 
careful not to damage O-ring on burrs when sliding over shaft. 

Two spacers are used so you don’t have to measure dis- 
tance between lock ring and gland to properly position seal 
on shaft. Just slide assembly into position and draw up on 
gland nuts with lock-ring resting against spacers. Then take 
up on cap screw to secure drive sleeve to shaft. Now swing 
spacers away from shaft. Even if you don’t, spacers are 
soft brass and will wear, depending on shaft thrust move- 
ment. Split shaft-sleeve locks seal to shaft from outside. 
Auxiliary stuffing box diverts any leakage to vent or drain. 

Spring drive, Fig. 2, has large coil spring with interference 
fit on both sleeve and rotary seal end. Torque is from 
sleeve or shaft to rotary seal ring through spring member. 
Spring’s friction grip tightens as torque tightens coil. Advan- 
tage claimed is resiliency in absorbing shock loads. For 
example, when starting up with electric-motor drive, high 
acceleration rate is needed if full speed is to be reached 
in a few seconds. 

Spring does away with keys, pins, slots, lugs, etc, making 
design simple. This design is applied to a modified pump 
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sleeve, needs no set screws, assembly measurements, critical 
location dimensions, etc. Design shown is also adaptable to 
cartridge-type assembly, is supplied as a unitary seal. 

Wide-range inside-balanced type, Fig. 3, is for mounting 
the rotary unit on a cut-down shaft or stub sleeve. It is de- 
signed for a wide temperature range and corrosion resistance. 
Temperatures sealed are from —80 F to +400 F, pressures 
from 50 psi to 600 psi. 

Maker claims it will seal all fluids with exception of 
molten metals and some fluorine compounds at higher tem- 
peratures. Like other seals on these two pages, this is cus- 
tom-built and can be supplied with various synthetic gaskets 
or special metals needed for the application. 

High-speed balanced-pressure design, Fig. 4, can take 
reversible and pulsating pressures for such diversified equip- 
ment as machine tools, pumps, turbines, aircraft engines and 
accessories. Sealing unit is usually press-fitted into the hous- 
ing as here. Wave spring is used in this design to keep 
contact between sealing faces. 

Sealing ring is either one piece or has sealing nose member 
cemented in the carrier as shown. Piece is interlocked in 
shell, or in press-fit portion of seal to allow axial but prevent 
relative rotary motion with shell. 

Mating ring can be mounted on shaft through a flexible 
member as this one, although for severe operating conditions 
it must be clamped directly on shaft. If so, the clamping 
surface must be flat and clamping done carefully to avoid 
distorting the flat surfaces. 

These seals operate at speeds as high as 15,000 feet per 
min at the contact surface. Pressures sealed have been as 
high as 1000 psi at 500 F. Here again, materials and design 
characteristics can be varied to do a specific job. 

For both high and low pressures, Fig. 5 shows another 
balanced seal. Designed for wide range to cut down spare 
parts, it seals up to 1000 psi at temperatures from —100 F 
to +650 F without cooling. Manufacturer states that the 
seal handles both corrosive and noncorrosive fluids. 

Standard stock parts shown in his design cover range of 
operating conditions. Only changes needed are gaskets of 
synthetic rubber, Teflon or asbestos. Metallic parts are of 
chrome steel and carbon to resist corrosion. Rotating face- 
gasket U-cup forms a cushion between spring holder and 
rotating face. Then rotating face can move independently 
of spring holder if there is vibration or misalignment. U-seal 
can be made of highly corrosion-resistant materials such as 
mone] and Hastelloy when needed. 

Positive drive from the rotating face to the shaft sleeve 
is by ears on the rotating face, in slots milled in spring 
holder and also by drive pins shown. 

High temperatures, up to 800 F, are claimed to be sealed 
by the design, Fig. 6. Fluids sealed are hot oils and hot 
water. Sketch shows unbalanced seal but it is also furnished 
in balanced design, depending on service. 

Features claimed here are that design is simple and seal 
is easy to install on existing equipment. Not only that, stuff- 
ing-box flushing is not needed for these high temperatures, 
unless to control vapor pressures in the box. Or connections 
may be needed to flush excessive coke formation that might 
form at very high temperatures. U-ring is stainless steel. 
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Mating ring 
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Flexible mounting 
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Interlock 


High-speed balanced-pressure job can take reversible and 
pulsating pressures; it is for many types of plant units 


Drive pin 


Mating ring (stationary) 
Drive sleeve | re 


Quench 
| connecrion 


L— O-ring 





“4 


ene 
Shaft sleeve 


Spring pans Os Be Se 
Sealing ring (rotates) 


Both a high- and a low-pressure seal, this one features 
standard parts, reducing the number of parts for stock 


Stoinless-stee/ 
U-ring 


Seoling ring Mating ring 


Temperatures up to 800 F are handled in sealing hot oil 
and hot water. U-ring shaft packing is stainless steel 
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Teflon gasket 


Driving notch 


Teflon sealing wedge Sealing ring 


] Teflon wedge does away with synthetic O-rings and double- 
ended mating-ring has double life. Good for up to 500 F 


U-ring 


Lock ring 
5 


ZN 


Back-up ring 


Sealing ring 


Stuffing box 


Wedgelock design needs no special glands as spring does 
two jobs. Here only the sealing faces contact the fluid 


Stuffing box Teflon gasket 


Asbestos gasket 
Sealing face 
Teflon bellows 





Moting foce 


No metallic parts contact the fluid in this unit for highly 
corrosive chemicals. The seal fits on outside of the machine 


Sealing-ring holder 
‘ee cup 


Flange 


S wy Ze Set collar 


Sealing ring Mating ring 


Distinctive feature claimed for seal is that materials 
it’s made of are so tough no flushing water is needed 


Seals for chemicals and abrasive liquids 


m Lusty CHEMICAL and petroleum industry squawks for 
tougher and tougher seals to solve zooming problems. Fig. 
1 shows seal with no synthetic rubber. Instead, Teflon seal- 
ing wedge is held against shaft by fluid pressure and springs, 
while Teflon gasket seals against housing. Claim is that 
flexibility of Teflon wedge together with spring action allows 
seal to automatically compensate for misalignment of faces, 
shaft run-out and normal wear. 

Seal handles chemicals and corrosives, both liquid and 
gas. Some are sulphuric, nitric, phosphoric or hydrochloric 
acid. Also seals petro-chemical and refinery services, plus 
inflammables and toxics. It handles low of —120 F to a 
high of 500 F, this being highest temperature Teflon stands. 

Used on rotary shafts of centrifugal and rotary pumps, 
mixers, agitators and autoclaves. Mating ring is reversible 
to give you double service life. Both faces are precision 
lapped. When one seat is worn, just reverse the mating ring. 


126 


Outside rotating, bellows type, Fig. 2, is mostly of non- 
metallic parts. Mating ring is clamped over stuffing-box end. 
Teflon gasket cushions mating ring against box on liquid 
side, asbestos mattress-gasket on outside. Packing gland 
must be machined to form collar, with 3 to 4 bolts to dis- 
tribute pressure evenly against the mating ring. 

Teflon bellows on outside revolves with shaft. Stainless- 
steel clamp holds bellows against shaft. O-ring is either 
Teflon or neoprene. Sealing ring is either carbon or ceramic, 
or glass-filled Teflon. For chemical pumps and agitators 
with shafts of 7-in. up. Maker claims seal works on scored 
shaft where run-out is as much as 0.010 in. For pressures up 
to 100 psi at 75 C, or 75 psi at 100 C. Shaft speeds to 2200 
ft per min are sealed without coolant at sealing faces. Use 
ceramic mating face for most chemicals except concentrated 
alkalines and hydrofluoric acids. Carbon-graphite sealing 
face is used in this seal for all but concentrated oxidizers. 
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Sealing ring Ae 


CARTRIDGE is sealed and can be placed inside stuffing box 
or clamped on outside as double seal works from either end 


G9 Ge 
Mating ring 





7 
Intlotable tube 


MARINE SHAFT seal has rubber tube for inflating; seal can be 
installed around shaft and repaired under pressure if needed 


These seals are unique in several ways 


> CartTRIDGE-TYPE doubie seal, first 
sketch, is different from other designs 
shown so far. After parts are installed 
inside cartridge by manufacturer, end 
plate is spun over, making it a per- 
manently sealed unit. You slide car- 
tridge over shaft, being careful] not to 
cut inside diameters of driving rings. 

Two sets of sealing rings do job, one 
at either end. For this reason cartridge 
can be placed inside stuffing box or 
clamped on outside of housing, as it 
seals in either direction. 

Seal handles abrasive as well as clean 
fluids, gases, etc. For very bad abrasive 
or slurry conditions, synthetic-rubber 
onto 


contact shaft by compressive grip (in- 
terference), dotted _ lines. 
These two driving rings are separated 


shown by 


and forced in opposite direction by 
spring between them. Spring, driving 
rings and metallic sealing rings revolve 
together. Carbon-graphite mating rings 
fit snugly into synthetic-rubber cups, 
which cushion and keep these rings from 
turning. 

Marine shaft seal, second sketch, is 
also unique, may have uses in industry. 
Seal housing has recess for inflatable 
synthetic-rubber seal tube. This tube 
stops leakage while shaft seal is being 
repaired under pressure (ship or sub- 
marine in water). Second recess has 


axially from full forward to full reverse 
thrust while ship is maneuvering. 
Forward sealing ring has groove in 
face, which contacts polished face of 
gland ring. Clean water from outside 
source can be circulated to lubricate 
this ring groove, thus carrying away 
heat. Flushing water also keeps the 
abrasive sea water from critical sealing 
faces. Sealing water is often pumped 
into tail shaft (stern-tube) bearing to 
keep dirty sea water away from seal. 
Inflatable sealing tube is stationary 
when not in use, contacts shaft only 
when blown up with compressed air 
while repairing mechanical seal. All 


flinger (excluder) is clamped 
shaft, keeping out slurry. To 
away heat, liquid 
through unit source if 
pumpage is abrasive. This helps keep 
harmful pumpage out of the cartridge. 

Flexible synthetic-rubber driving rings 


carry 
circulate cooling 


from outside 


Another outside seal, Fig. 3, is interchangeable with 
packing; no stuffing-box machining is needed. Wedgelock 
design needs no special gland or holding clamp, allows 
mating face to align self. To install, seat lock ring in gland 
bottom. Slip in wedge-shaped mating ring. Slide other parts 
onto shaft and tighten setscrew on back-up ring, which is 
forced into lock ring, wedging it tightly against stuffing-box 
bore. Spring does two jobs; keeps sealing ring against its 
mate and prevents stationary assembly from turning. 

Rotating assembly is on pump’s outside; only sealing 
faces contact fluid being sealed. For operating temperatures 
of -80 F to 500 F, from vacuum to around 35 psi. 

Shaft packing and lock ring are Teflon. Sealing ring is 
ceramic, work-hardened 20-stainless. Hastelloy or 
alloys. Mating ring is carbon-graphite, glass-filled Teflon; 
ior slurry, use zircon-filled Teflon. For tough conditions, 


pipe slushing, lubricating or cooling line to the sealing box. 
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two flexible sealing rings held to shaft 
with stainless-steel] garter springs. Seal- 
ing rings rotate with the shaft. Spring 
provides enough pressure to prevent 
shaft leakage, but rings can slide axially 
over shaft as propeller shaft 


other 


rubber elements come split and are ce- 
mented around shaft in place. That al- 
lows installing or repairing seal in 
place, without removing large shaft 
which is a major operation. Design fea- 
ture of installing seal around shaft 


moves instead of over the end is unique here. 


Single-assembly cartridge-type. Fig. 4, is locked onto split 
shaft sleeve from outside the gland, but seal revolves in fluid 
being sealed inside stuffing box. Abrasive liquids are tough 
on moving parts; materials in seal must be superior. 

Sealing and mating ring are both sintered tungsten carbide 
of extreme hardness. Other parts are stainless-steel sleeve. 
spring and collar and cast-iron flange. For special installa- 
tions, metal parts are furnished in most of the corrosion- 
resistant alloys with either cemented tungsten carbide or 
boron carbide sealing rings. 

Use for pressures up to 400 psi and temperatures to 250 F. 
Besides the abrasive liquids, seal handles corrosive liquids 
that won’t attack its synthetic rubber O-rings. Liquids sealed 
are water, gasoline, propane, butane, alcohol, oils, brines, 
amyl-acetate, ammonia, freon, acetone, turpentine, glycerine, 
aircraft hydraulic fluids, etc. Distinctive feature claimed for 
this seal is that no flushing water is needed at seal faces. 
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ROLL NECK is big guy that does heavy duty job in steel mills, 
hydroelectric plants, railroads, refineries—many other places 


DRY GAS seal has grooved carbon-graphite face, needs no 
lubrication of any kind. Seals gases that are highly contami- 


These unusual seals 


LET’s WIND UP this showcase of designs on the market with 
some unique seals that do an almost unbelievable job. The 
dry gas seal, for example, seals high pressures at high speeds 
without any lubrication. The refrigeration compressor seal 
runs for years without any attention. The large roll-neck job 
at left owes its fame to its size—is largest in the seal family. 


Dry gas seal is unique 


Here’s a seal that needs no lubrication at rubbing speeds 
of 300 ft per second—and up. Carbon-graphite stationary 
mating ring is grooved and seals against rotating collar 
fastened to shaft. Carbon-graphite can slide axially in seal 
casing, has a secondary seal on inside. This secondary seal is 
either a metallic piston ring (sketch), resilient organic pack- 
ing, diaphragm or bellows. Pressures as high as 400 psi have 
been sealed at low rubbing speeds. But 60 to 100 psi at am- 
bient of 100 F have been sealed at speeds of 400 ft per second. 

Running torque and resulting power consumed by these 
seals is a function of linear rubbing speed. Seal for 6-in. 
shaft at 5000 rpm uses 0.6 to 0.7 hp, while at 10,000 rpm 
it’s 114 hp. Heat from rubbing friction is dissipated into 
surrounding air or gas, and is conducted to bearings, etc, 
through shaft. At 200 fps, stationary ring has a temperature 
of 60 to 100 F above ambient, though the interface tempera- 
ture is much higher. 

Leakage in first approximation is proportional to pressure 
differential and seal diameter. About 20% of leakage is at 
rubbing interface, while rest passes through secondary seal. 
Average 6-in. diameter seal has leakage rate of 2 to 4 cfm 
free air at pressure differential of 100 psi. 

Clean-gas test shows life expectancy of 15,000 to 30,000 
hours at 150 to 200 fps. Industrial gas field experience shows 
service life of 10,000 to 20,000 hours. In dirty autoclave 
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nated with abrasives—at high shaft speeds and at high run- 
ning temperatures. It is a most unusual mechanical seal 
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REFRIGERATION-COMPRESSOR seal 
attention, lasts life of machine, 


runs for years with no 
does perfect job besides 


do a man-sized job in many plant units 


processing where glass dust contaminates the gas, hot air is 
sealed at 225 psi at 20 fps—seal life is 5,000 hours. Dirty 
gas sealing problems are licked by shoving clean gas (as 
barrier) between a double seal. 

Zero-leakage gas seal uses a liquid barrier between two 
seals on the shaft of a centrifugal compressor. Use liquid 
for sealing toxic gases. Barrier liquid is oil, introduced 
between the two seals at a pressure higher than the gas. 

Tightest single seal for either gases or liquids is bellows 
type, but cost is high. Metallic bellows often vary widely 
in spring properties. Because of the high bellows constant, 
only a little axial travel can be tolerated. Materials vary 

depend on gas sealed, rubbing speeds and temperatures. 
Collar (sealing ring) is ASI 440 stainless steel, die steels. 
stellites or even hard chromium plate or carbide face. To 
keep temperatures low, face loading is extremely light. 


Refrigerating compressor seal 


Almost thirty years ago the first centrifugal refrigerating 
compressor started with a mechanical seal, designed by Dr. 
Willis H Carrier. This seal is so successful that it needs 
no attention—most operators never see the seal or give it any 
attention. It’s built like a mechanical seal but wearing faces 
are held apart while the machine is running. Reason there 
is no wear is that oil pumped between sealing faces does the 
sealing. And oil pump is driven by compressor shaft at the 
other end of machine. Faces come together and hold almost 
a perfect vacuum when the machine is shut down. Here is 
how seal works: 

When compressor starts, oil is pumped through internal 
passages in compressor. Oil flows through filter and to inside 
of the doughnut-shaped seal bellows, sketch. Oil pressure 
expands bellows, moving the stationary sealing seat agains! 
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spring pressure to stop position that’s on seal housing. This 
leaves a 0.050-in. opening between faces of sealing and mating 
ring. Oil in bellows then passes through drilled passages in 
stationary seal to an eccentric oil groove in face of stationary 
sealing seat. Here oil seals the sealing space between two 
faces, passes in opposite directions. 

Oil flows across outer section of stationary sealing face 
and into space between shaft and bellows assembly. Flow 
Flow 
continues across inner section of sealing face and through 
clearances between rotating sealing-seat-hub and stationary 
sealing seat. This flow is restricted by the close clearance 
of floating ring between these two parts. It’s also restricted 
by atmospheric or outer floating ring between seal housing 
‘over and rotating seal hub. 

Pressure-regulating valve in oil system remains closed 


from this space is restricted by inner floating ring. 


on starting. Thus, full capacity of oil pump is assured for 
initial oil supply. During operation, the oil passing between 
the seal faces seals the shaft against inward leakage of air 
so metal-to-metal contact is not needed to do the sealing. 


Roll-neck seal is largest 


Low-pressure, large rotary shaft seals come up to 42 in. 
in diameter and are known as roll-neck seals because they 
are for large roll necks in steel mills. They are also used 
on other large heavy equipment shafts in hydroelectric plants, 
railroads, refineries and similar industries. Seal has same 
basic parts as smaller ones, only its diameter is larger. Good 
for rubbing speeds up to 2000 fpm and 12 psi. They act as 
oil seals on large shafts where shaft wear must be avoided. 

Now that we know something about most seals on market, 
let’s learn how to lubricate and keep them cool, how to keep 
out abrasive fluids, test hardness and order from builder. 
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1 Flow from pump’s second stage goes past seal, through auxiliary pip- sg . Quench presture over q 0 psi might upset the 
ing, past other seal to suction. Orifice or bushing adjusts flow, if needed 2: seal if the stuffing-box pressure is too low 
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_ Pressure unit circulates lube oil at pressure 
needed, keeps oil at right temperature for job 


Double seal is for severe applications, either corrosive or abrasive. 
© Here oil from independent system is circulated. past the two seal faces 


FOURTH: Now let's learn about the methods 


> We HAVE LEARNED that mechanical seals do a good job by 
themselves where pressures and temperatures are right and 
pumpage is fairly clean. But seals are called upon to solve 
some really tough problems. Then they may need help. 
Seal cooling. Here are some reasons for cooling seals: 
(1) Prevent excessive temperature at sealing rings from 
destroying liquid film between faces. (2) Keep pump liquid 
from vaporizing around seal faces. (Vapor keeps needed 
liquid film away from this critical area.) (3) Reduce hazards 
when handling liquids that are combustible at only slightly 
elevated temperatures. Benzene, toluene, gasoline and sim- 
ilar liquids are a serious fire hazard. (4) Prevent tempera- 
ture rise from destroying, distorting or reducing needed 
qualities of seal parts. Shaft packings in mechanical seals 
are usually first to be harmed by high temperatures. Pack- 
ings are made of organic or synthetic rubber, plastics, etc. 
(See chart, pp 128-129, Mechanical Packing, Power, March, 
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1955 for how temperatures and chemicals get along with 
packings.) (5) Prevent corrosion by high temperatures 
slight temperature rise often speeds up corrosion. 

Coolant supply. Fig. 1 shows how a seal under suction 
pressure in a multistage pump receives a steady flow of cool- 
ing water from the second stage. If the pressure differential 
is high, use an orifice or bushing in the piping to reduce 
flow as needed. 

Be careful of high cooling pressures, Fig. 2. Here cooling 
liquid between mating ring and auxiliary seal can upset the 
seal. Keep below 10 psi if casing fluid pressure is low. 

Fig. 3 shows single-stage pump using discharge fluid to 
cool mechanical seal. This hookup is common where fluid 
is clean, needs no auxiliary pump. 

Double mechanical seal, Fig. 4, is often used for highly 
corrosive or gritty fluids. Here auxiliary system cools and 
lubricates sealing faces, helps keep pumpage out of sealing 
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Discharge of the pump can go arrectly to the seal 
faces if liquid is clean and temperature nilrele: 





Pump and > 
reserve unit ~~~. 


Relay ~~ 


ie Another cooling and lubricating system, this one. 
keeps pressure at set level up to 1200 psi at seal 


used to cool seals 


assembly. This is common in refineries for sealing against 
high-temperature oil streams and toxic liquids such as acid- 
treated oil, phenol solutions, acids, other chemicals. In 
Fig. 5 you see details of pressure equipment for circulating 
sealing and lubricating oil at pressure above pumpage. 

Another pressurized circulating system for high pressures, 
up to 1200 psi, is shown in Fig. 6. It has a low-pressure 
alarm, for installations where failures are very costly. 

When sealing against liquids having poor lubricating 
qualities, you may have to use a sealing liquid such as light 
lube oils, distillates, and in some cases water. 

Today, single mechanical seals are replacing double seals 
because of new plastic and synthetic rubber materials. These 
have solved many of the seal’s static sealing problems. 

Cored glands, sealing rings are for coolant to circulate 
inside. Both carbon and metal rings are often thus cored. 
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Handy tips 


Handle with care—rough handling can distort faces 
—rubbing off manufacturer-applied lubricant gives 
operating troubles on new seals. Keep parts clean 
Follow maker’s instructions before installing 

Check stuffing-box bores, shaft and sleeve for sharp 
corners and burrs that might damage packing, O- 
rings by cutting them 

Check equipment for alignment. Good practice calls 
for as little as possible shaft run-out 

Keep bearing end-play as small as possible 

Make sure cooling lines, flush lines, vent, drains and 
lube equipment are installed correctly 

Never operate mechanical seals dry (unless dry 
type) or faces will gall quickly 

Keep recommended spare parts in stock 

Don’t spring or strain gland rings by overloading 
the gland bolts 

Make sure equipment has enough gland bolts. (See 
paragraph W-317 of API-ASME Code for Unfired 
Pressure Vessels, 1951) 

Keep all parts clean while installing 

Face of stuffing-box gasket mechanical seal bolts 
against must be perpendicular to shaft, smooth 
and clean or fluid will leak out 

Where shaft sleeve is used, make sure it’s properly 
sealed against shaft 

Where shaft is out-of-line, check for bent shaft, worn 
bearings, suction or discharge lines pulling machine 
out of line 

Align shaft coupling with dial indicator 

Pump impeller rubbing causes _ vibration—seal 
failure. So try to prevent it 

Faulty race or balls in ball-bearing type thrust bear- 
ing causes seal failure 

Hot liquids like feedwater may vapor bind sealing 
faces, causing them to fail. Keep faces flooded 
Before starting machine with new seals, always test 
with static pressure to make sure seal doesn’t leak 
Slight adjustment of gland nuts is often all that’s 
needed on some type seals to stop leaking under 
static head 

Good practice: rotate shut-down mechanical-seal 
equipped machinery once a day 

Keep fluid pressure on seals when pump is shut 
down so seals don’t start dry 

Keep vent or equalizing line open when starting 
pump and during operation if there’s danger of los- 
ing suction 

Keep flushing line open if one is installed 

lf pump has watercooled glands, make sure cooling 
water is going through gland before starting pump 
Remove ice formation from outdoor seals by blow- 
ing steam or running hot water over seal boxes 
Don’t start pump if it binds or doesn’t rotate 
Before starting pump shut down over 60 days, in- 
spect for stuck or fouled seal, shaft packing, etc. 
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Here are ways to measure hardness 


Load 


& WE'VE MENTIONED hardness many 
times, but we haven’t really defined it. 
Trying to is a good way to start an 
argument. Resistance to indentation, 
deformation, cutting, scratching, etc, all 
fit into the picture. For most practical 
purposes, we use resistance to indenta- 
tion or scratching to measure hardness. 

Brinell Test. Metals are usually tested 
by indentation, and Brinell method is 
probably most widely used. A hardened 
steel ball is forced into metal at a given 
pressure, Fig. 1. Width of depression 
is measure of hardness. 

Rockwell Test. Because the Brinell 
ball deforms on very hard surfaces, it 2 ROCKWELL TEST 
has limits. Rockwell tester uses a dia- 
mond cone on C scale, ball on B, Fig. 
2. Degree of hardness, as indicated by 
depth of depression, is read directly 
from circular scale that’s on gage. 
Tester has two scales: C for hard 
metals, B for softer ones. 

Scleroscope. In this tester, a weight 
with a hard round end falls 10 in. 
through a vertical glass tube. Height 
of rebound from sample is a measure 
of hardness. Tube is marked with a 
140-part scale: 130 on scale is hardness 
of glass, hardest steel runs about 110. 

Moh’s Scale shows scratch hardness, 
with ten minerals as standards. But 
steps in scale aren’t equal. Difference 

















3 SCLEROSCOPE TEST 


between No. 9 (corundum) and No. 10 HARDNESS-SCALE EQUIVALENTS 


(diamond ) is about as great as between fait een ati, 
No. 1 and No. 9. 


scale C scale scope Moh 


Conversion chart, right, gives a good - a a 
idea of equivalent values on the several 69 755 98 
hardness scales. Comparison isn’t exact, id 733 “ 
and conversion charts differ, because 66 712 93 


metals aren’t uniform and react differ- 65 699 92 


: 63 672 89 
ently to each test method that’s used. 62 657 86 


61 645 85 

60 631 84 

HANDY FILE HARDNESS TEST ae - 

Brinell hardness 57 590 — 
number (approx) 

100 Metal removed easily by file 56 577 78 

200 Slightly more pressure needed ve re 

on file to remove metal 


y 52 523 dine 
300 Metal shows resistance to file 


400 Takes more pressure on file 510 71 
500 File removes almost no metal 486 ae 


473 66 
600 Metal cannot be filed 462 64 
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Buying a new seal? 


ryovile Mile) 4: mil eM iilac) 


Type of equipment 
Serial No.... 


Number of seals needed ner unit 


a—Fluid handled (if mixture, give 
each part, including solids) 
b—Specific gravity 
(1) at 60 F 
(2) at operating temperature 
or API or Bé at 60 F 
c—Pressure (maximum): 
(1) Discharge psig 
(2) Suction psig or in. Hg. 
(3) Stuffing box psig or in. Hg. 
d—Temp, F (maximum 
a—Shaft dia (within 0.001 in.) 
b—Shaft material 
c—Shaft sleeve, OD, if used with seal 
(within 0.001 in.) 
d—Shaft-sleeve material 
e—Can shaft sleeve be shortened or 
eliminated, if necessary? 
f—Can shaft or sleeve be pulled 
through gland end of stuffing 
box? 
g—ls shaft or sleeve round, smooth 
and free from burrs and sharp 
edges? 


h—Rpm 


i—Service: Steady 
Intermittent 


a—Stuffing-box material 

b—Bore of stuffing box 

c—Depth of stuffing box 

d—Case: Split vertically 
Split horizontally 
Solid 

e—Distance from face of stuffing 
box to first obstruction along 
shaft banat 

f—Distance from face of stuffing box 
to end of sleeve 

g——Distance in from face of stuffing 
box that hole is located or can be 
drilled and tapped if neces- 
sary 

h—Diameter of stud circle 

j—Size of studs 

k—Number of studs 

I—Is face of stuffing box finished 
for gasket, especially for an 
O-ring? 


a—Gland shape at present: 
Elliptical 
Round 
Screw type 
If screw type, give dia and num- 
ber of threads 
Length of threaded section 
b—Can we furnish round gland with 
mechanical seal? 
c—If answer to b is yes, give maxi- 
mum allowable OD of gland 


Also—send important information, attach 
the detailed drawings of your equipment 





Captive 
caustic... 


during handling and mixing, 
ends inhalation and burn haz- 
ards. In Midwest power plant 
chief engineer's clever method 
prepares regeneration solution 


in closed system 


> SODIUM-HYDROXIDE HANDLING gave us 
a bad time when preparing a solution 
to regenerate our 2-bed demineralizer. 

We bought the caustic in flake form 
in 400-lb drums. Even with gloves, gog- 
gles and aprons, the men couldn’t avoid 
getting irritating burns or breathing in 
some of the stuff. Too, moisture in the 
air often made the weighing and mixing 
area messy and dangerous. 

We decided to design a handling and 
mixing system that would (1) prevent 
operator contact with concentrate or 
dilute caustic (2) be easy to operate 
(3) be accurate (4) be inexpensive to 
build and maintain (5) look well with 
our new water-treatment system. 

Sketch shows the result. The 350- 
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Overflow 


Charging tank-->| 














---3> 


Charging line - 


A 








Dilute caustic tank 


CAUSTIC SODA 


tank without handling. System 


is dissolved, maintained in 





Sampling 








Sewer 


solution, 
cost little to install, 


fed to charging 
protects personnel 


By C G ROBINSON, Chief Engineer, Interstate Power Co, Dubuque, lowa 


gallon tank has a flange around opening 
in top. In the recess formed, we place 
a 700-lb drum of solid caustic upside 
down. Measured amount of treated 
water goes in tank. Pump starts and 
high-pressure spray dissolves the caus- 
tic. Takes about 144 hr. Empty drum is 
removed; cover placed over charging 
opening. Pump starts again, discharges 
this time through recirculating line, 
keeps caustic in suspension. 

Calculation evolved a constant we use 
to get the concentrated solution we want. 
So much water per lb of caustic gives 
us a solution having specific gravity 40 
Baumé at 60 F. So many inches of 
treated water in the charging tank plus 
so many inches of concentrated solution 
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gives proper dilute solution for the re- 
generative cycle. One drum of caustic 
provides 35- to 50-day supply depending 
on amount of water treated. 

Once drum is in position, valving 
takes care of everything. Operator 
doesn’t see caustic, much less handle 
it. Vaiving calls for common sense, of 
course. Wrong valving could waste 
caustic, or too strong a charge could 
wash demineralizer bed excessively. But, 
in either case, no one gets hurt. 

The system cost little (less than 
$250), is accurate and easy to use. After 
a year, maintenance cost is zero. It is 
a neat, compact installation and, above 
all, protects the men. We think we are 
entitled to say “mission accomplished.” 
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For top accuracy, locate the three 
pulleys so cable forms a !20-deg 
angle. To find distance B, multiply 
one-half the distance A by 
0.577 or: B=(A+2)x0.577 


ELECTRICITY 


Simple dynamometer, above, is taking 
on many new tension-checking chores— 
spotting trouble before it arrives. To 
use, list proper tensions for different 
pulling and support jobs as supplied by 
equipment makers. Check values as 


part of maintenance program 


Here's an accurate wire-tension check 


Banding wire tension is critical factor on most motor arma- 
tures. So GE Service Shops in Chicago worked up this rugged 
setup using dynamometer in constant contact with the moving 
steel wire. Operator can read tension at a glance. Same in- 
strument may be used for other tension-checking jobs in shop 


Portable tension meter finds new uses 


(@) ‘Cable 


\ 


% 

Bal/ 
bearing 
sheave 


~ -~Dynomometer 


Stationary 
shackle — 


“Stee! plate ond angle iron 

Distance, in. 
Yee RS 
24 6 15/16 
36 10 25/64 
48 13 55/64 


Pe 


A ie iy Nike Bills. io ie OMS tt ie tals 


Making sure cable tension is right? 

When pulling cable off reels or through ducts, check tension 
to prevent weakening cable sheath or stretching conductors. 
Above setup does the trick. Pass cable over two top sheaves, 
under the center one that attaches to dynamometer. Tractive 
force pulls against instrument, reveals exact tension applied 


. . J . e 
No piano wire on this bearing lineup! 
Portable dynamometer helps align 3-bearing turbine-genera- 
tor at GE in West Lynn, Mass. By crane-supporting shaft at 
bearing point, with dynamometer between crane-hook, jour- 
nal bearing can be positioned where it carries desired load. 
This is a big timesaver over the old piano-wire technique 
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Fast, practical test for pole guy-lines 


Planning an overhead distribution system within the plant? If it’s stretched out, 
you'll want to put up double or triple guys at some spots. All such guys must have 
about the same tension; otherwise, tightest wire does all the holding. Improperly 
tensioned guy may lead to all poles flopping during a storm. So check each guy 
with a dvnamometer: attach one side of instrument to hoist, other to guy line itself 


as a maintenance tool 





How to find the real strength of ‘hot sticks’ 


The A B Chance Co, makers of electrical power equipment, use this unique setup 
in their Centralia, Mo. plant to check strength of “hot sticks.” Stick under test is 
attached to telephone-pole base, then fastened securely at its top with second pole 
extending out from vertical main pole. Chain hoist is anchored to ground and con- 
nected through dynamometer to test pole. Load is applied till hot stick splinters 
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Don't skip load-binders 


Ever remember to test load binders? 
The tension that can be applied should 
be checked periodically, tag attached to 
binder. Use similar setup for hoists 


‘ 
pode 
Safety-belt checkup 
Test belt hangs between anchored wood 
drum, lift hook. Slow-motion camera 
records load, elongation. You figure 


kinetic energy belt absorbs safely 
Data by W C Dillon & Co, Inc 
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Ever see 
a homopolar 
generator? 


b> THERE ARE not many in use, but for 
huge currents at low voltages, homo- 
polar generators can hardly be matched. 
The generator shown, in three stages of 
construction, is designed to deliver 150,- 
000 amp at 74% volts. It has an over- 
load capacity of 180%, which means 
that its peak output is 270,000 amp. 
Built by Westinghouse Electric Cor- 
poration for use in resistance welding 
of large-diameter steel pipe, it has done 
an excellent job in this application. 
Homopolar generators have been de- 
signed for large currents required to 
pump electromagnetically the liquid 
metals used in atomic-energy processes. 

The homopolar generator does not 
have salient field poles, but distributes 
the magnetic flux uniformly around the 
armature. Flux passes from field-core 
face into armature, through armature 
shaft, completing magnetic circuit 
through motor frame. A uniform, un- 
directional field is cut by armature con- 
ductors, and rippleless direct current is 
generated without commutation. 

Many problems are encountered in 

homopolar design as result of very large 
amperages involved. Collector rings of 
generator shown are watercooled by 
labyrinths beneath their surface, cooling 
water being fed in through hollow arma- 
ture shaft. Air-blast cooling on outside 
also helps to keep collectors and brushes ROTOR before installation. Collector rings are grooved spirally to reduce heating 
clean. Spiral grooving of collector rings ‘ai r 
reduces heat, and prevents unequal con- 
duction and development of hot spots. 
Total brush contact surface is 22 square 
feet. For more information on homo- 
polar generators and their applications, 
refer to Power, Oct 1949, p 107. 


STATOR during construction. ‘Egg boxes’’ are brush holders; field core is at center 








EASY-TO-APPLY plastic insulation is spread over splice. 


Sets in 3 hours, bonds to cable insulation forming watertight seal 


With a good reputation in motor insulation, epoxy resins now 


make a bid for the cable-splicing market. It’s a new applica- 


tion, needs field testing, but it’s promising 


Epoxy resins try for splice insulation 


& TareD spices may be getting stiff competition if new 
epoxy-resin formulation (photo), now available for splice 
insulation up to 5 kv, works as successfully as epoxies have 
in other fields (Power, Nov 1954, pp 122-125). Right now 
several utility companies are testing the product. Possible 
application in industrial-distribution systems brings it right 
into the plant engineer’s bailiwick. 

How it works. The plastic is smeared directly on splice, 
the consistency permitting a 14-in. coating without dripping. 
It sets within 3 hr, gives a tough, watertight, vaportight seal. 
The formulation, tagged Thoxene Clamp-Coat, put out by 
Woodmont Products Corp from Shell Chemical Co epoxy 
resins, hasn’t yet been OKd by Underwriters’ Labs. 

The product is supplied in a polyethylene container, di- 
vided in two parts by a metal clip. This arrangement keeps 
two components (colored blue and yellow) separated until 
ready for use. To apply, remove clip, mix compounds until 
resultant is uniform green, then spread on splice. 

Air bubbles are the one factor that limits insulation to 
a 5-kv circuit. Although compound contains no solvent, and 
has little tendency to form bubbles, they are possible as 
result of application technique. Other epoxy products are 
available for mold-casting around higher-voltage splices. 

Epoxy properties. The high dielectric strength and other 
sought-after properties of the epoxies make them well suited 
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metal, 
glass and rubber, with high penetration to keep voids to a 
minimum, plus low moisture absorption, make them ideal 
for insulation exposed to weather, and for underground serv- 
ice. Toughness, elasticity and abrasion resistance that this 
compound possesses mean that even a thin coating provides 
good insulation. (The formulation can be obtained with 
fiberglas or other fillers, and can be modified to meet de- 
mands of particular application.) Manufacturer says it with- 
stands effects of sunlight, salt water (even boiling water). 
and does not become brittle at low temperatures. 
quently, you can put it to work in any climate. 

Epoxy resins have turned in a sound performance in other 
electrical insulation applications: as armature insulation 
subject to high temperature, vibration and corrosive fumes 
(Power, June 1955, pp 82-85), and for magnetic coils. 

More competition for taped splices comes from another 
direction: a vinyl-plastic cover for lead-in wire terminals 
on outdoor potheads. This cover, made by Steere Enterprises, 
Inc, from B F Goodrich Chemical Co vinyl resin, is said to 
have good dielectric properties, and to stand up under sun- 
light, rain, heat and cold. To install, slip terminal leads 
through two openings in trouserlike plastic cover, and then 
attach to electrical posts in pothead. Some tape is used to 
seal ends of cover to cables and hold cover in place. 


for field-splice insulation. Good adhesion to clean 


Conse- 
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Latest PRACTICAL IDEAS to help you keep 





Heat bolts with this 


Hollow bolts are used in high-pressure 
steam turbines to allow nuts to heat and 
expand easily. Torch is often used, for 
flame to blow through from end to end. 
Some bolts need electric heaters that 
come in wattages of 115 and 230 v. 

To speed up job, we built two port- 
able transformer-carts to carry plugs 
for six heaters each. Both carts are 
used at same time, photos. One is for 
turbine, the other for stop-valve bolts. 
Or both are for turbine if needed. 

We can put 12-kw load on bolts and 
have had no trouble. Transformer is a 
dry-type 460-v primary, with two 115-v 
secondaries (connected 115-230 v, 3- 
wire with middle grounded to frame). 
Transformer is rated 10 kw. 

Safety switch is 3-pole 575-v job, 
using only two poles fused for 60 amp. 
We don’t want any minor fuse blowing. 

Six receptacles allow quick change 
of any desired heater, using the 3-pole 
for 230-v and the 2-pole for 115-v heat- 
These selected to prevent 
plugging a 115-v heater in on 230 v. 

Transformer is supplied from a sin- 
gle phase of our standard 460-v con- 
venience outlet system, which is 3-phase 
with a ground wire added. Ground 
wire is brought through for safety and 
tied solid to cart and switchbox. 

Four-pole 460-v supply plug is shown 
lying on top of transformer, front view. 
Typical heater, cord and plug is lying 
Others are in place and 


ers. were 


on floor. 
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portable transformer 


wrapped around handles of cart as thev 
are usually stored. 

Side view brings out another handy 
feature—that is, two polarized 120-v 
convenience outlets, seen near top of 
secondary spreading box for receptacles 
to heaters. These outlets are fused (in- 
side box), but heaters have protection 
only on primary side. 

Note that wheels clear floor ¥ in. 
when cart is setting on its rectangular 
base. Since whole assembly weighs over 
400 lb, it’s stable when being set up and 
plugs can be changed without danger 
of tipping over. 

One man can “break” the load over, 
push cart around on concrete floors. 

TE Mitter’ Chattanooga, Tenn. 


Try aluminum reflector 

In our dyeing and finishing plant we 
use a lot of fluorescent fixtures. Their 
reflectors become spotted with color 
and chemicals after a few years. We 
tried cleaning and painting reflectors, 
but it took a lot of man-hours—wasn’t 
successful. Now we line inside of worst 
reflectors with aluminum foil—the kind 
you buy in any grocery. 

Foil can be fastened in a number of 
ways, but all we do is fold it back over 
sides of reflector. This makes a very 
good reflecting surface. When it is 
dirty, stained, it’s easy to replace. 


W E Graicuen’ Greenville, R. I. 
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Reflector 





Metal strap Transparent guord 
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--Tube 
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Guard for mercury lamps 
On p 130, Nov 1955, P C Ziemke wants 
info on lighting. He wenen in 
shop need safeguara te protect their 
skin from hot mercury-. ump tubes. Be- 
cause of limited space, he needs a guard 
made to close dimensions. 

My sketch, above, shows transparent 
plastic guard secured to reflector by 
bolted metal strap. This design is com- 
monly used for fluorescent lighting fix- 
tures and may be obtained from light- 
ing-fixture manufacturers. 

Bottom sketch shows details for a 
plastic transparent guard on a lamp 
with screwed base. Arrangement pro- 
vides metal strap bolted to lamp-socket 
base. Strap serves as clamp to hold 
guard to base. 

Variations of these designs are avail- 
able to meet exact needs of each type 
and size of mercury tube. 


H B Wayne Brooklyn, N. Y. 
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Now our valve problems 


are licked 

We had trouble with our 1500- to 450- 
psi pressure-reducing valves.  Pilot- 
valve stem would wear thin and break 
off below small pilot valve. Valve stems 
lasted a very short time. We made a 
new valve from hex steel, with a guide 
on lower side, sketch, and with grooves 
cut in guide to allow steam passage. 
Valve was then hardened. Length of 
valve stem was altered to accommodate 
new valve. Now valve stem doesn’t wear. 
maintenance is greatly reduced. 

ZH Wricut Kingston, Tenn. 
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production going at top speed 





Stop process wastes 

Keep steam, fluids, and gas pressures 
at proper point. This assures process 
equipment will operate at correct rate. 
Buy right materials. A cheap lime, for 
example, with 60% CaO may prove 
more costly than a lime having a 90% 
CaO content. Cheap material, apart 
from being more expensive, consumes 
more power to process per unit of use- 
ful production. 

Have needed spare parts to keep pro- 
duction equipment’s down-time to a 
minimum. For top production, keep 
heat-transfer surfaces of process equip- 
ment clean. Dryer on a paper machine 
with inside surface rusty or oil-soaked 
cannot deliver needed Btu’s for high 
production. This situation can repeat 
itself with many other types of process 
equipment. 

Keep materials clean and free of for- 
eign matter. Take precautions to see 
that magnetic separators are taking out 
iron objects that might damage produc- 
tion machine. If timber is chipped or 
cut, wash sand and dirt from the wood 
to avoid damaging the cutting edges. 

It’s common sense to keep expensive 
materials, such as soda ash, phosphates, 
sodium sulfates, soaps, etc, clean. Yet 
we see these materials mishandled, con- 
taminated or dampened in storage. 

Re-use water whenever possible. 
Many processes allow for recirculating 
it. In makeup water, re-use means big 
savings. Also, re-use cuts the problem 
of effluent disposal. 

Maintain a high standard of house- 
keeping. All process departments 
should be as clean as possible. Of 
course, it may be hard to keep a coal- 
heated plant clean, but even here you 
can be orderly. Nothing prevents waste 
like keeping buildings, machines clean. 

Last but not least, keep in close con- 
tact with all production personnel. 
There are many wastes in process that 
operators can avoid with a little effort. 
But they must be interested in their 
jobs. Fortunately, they usually are once 
they are convinced that management is 
interested in them. 

AR Uttoa Mexico City, Mexico 


Curators needed... 

to specialize in electricity, physics and 
mechanical engineering. Write to R P 
Multhauf, Acting Heat Curator, Dept of 
Engineering and Industries, Smithson- 
ian Institution, Washington 25, D.C. 
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STEVE ELONKA, Associate Editor 


What would you have done? 


On my first job as chief I had a leaky 
middle try cock on a longitudinal drum 
watertube boiler. Try cocks were the 
weighted type, operated by long rods 
from floor. That leaking try cock had 
been bothering my fireman for about 
ten days. But we needed the boiler and 
couldn’t shut down just then. 

One morning my fireman got a slug 
of sizzling water down his neck from 
that cock. That got up his Irish. He 
grabbed the cock’s rod and gave it a 
couple of hefty yanks, hoping to stop 
the leak, and also let off some of his 
steam. But that second yank 
snapped off the cock flush with the 
water column, and down came rod, 
cock and all. Then. 125-psi steam and 
water blew out with a roar. Result 
was a frightened fireman and a sur- 


own 


prised and somewhat belwidered en- 
gineer. Here was a new situation. While 
not dangerous, it was mighty annoying 
and hard on the ears. 

First, I lowered the water level be- 
low the broken try cock so only steam 
blew. Then I went into the engine 
room to think. I saw a 40-penny spike 
on the work bench. That gave me an 
idea. Could I temporarily plug the 
try cock with full boiler pressure? I 
ground the spike’s end taper, placed a 
ladder against the water column, 
gripped the spike with pliers and drove 
it into the try cock’s stub. The spike 
held and we ran the boiler that way 
for eight weeks until next shutdown. 
Then I drilled out stub, put in a new 
cock. What would you have done? 

A H Moutton Pittsfield, Mass. 





Easy coal handler saves us $$$ 


Photos show how we handle coal with- 
out great expenditure. Coal is chowed 
from an outside pile. We reinforced 
our hopper and enlarged it to take about 
700 lb of coal. Two buckets of the 
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loader fill the hopper. We deliver about 

2-million lb of steam a week. Shift en- 

gineer can give rest of plant more time. 
R T Puitires’ Welland, Ontario 
Vore Practical Ideas on page 140 
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More PRACTICAL IDEAS 


Begins on page 138 





Pipe welded 
into doughnut 


Split. 
four \~ 
woy ~ 





Pipe. 




















4 
Valve insert 


Steam chest 


Here's your ‘trick’ of the month 


Power’s 20-page report on Gaskets, 
March 1954, is very useful, but condi- 
tions come up in plants that gaskets 
and sealing compounds often don’t 
solve. We have 60 large turbine-gen- 
erators operating up to 2000 psi. 

One of our older turbines leaked 
superheated steam at the casing joints, 
sketch. We have had good results with 
triple-boiled linseed oil on our metal- 
to-metal turbine casing-joints. But this 
old turbine is warped through years of 
use and linseed oil wouldn’t stop leak. 

A few years ago one of our mainte- 
nance men split some 2-in.-diameter 
iron pipe and welded it to two casing 
halves, first sketch. It was welded all 
around casing. Being flexible, pipe acts 


as bellows to take care of uneven ex- 
pansion of two casing halves. That 
worked out so well we tried the same 
idea on our throttle-valve seats inside 
turbine steam chests, second sketch. 

Superheated steam leaked past valve- 
seat bushings where they are pressed 
into the chest. We made “doughnuts” 
out of l-in. pipe, machined each one 
into two 90-degree rings and welded 
them around the valve-seat bushings. 
That stopped our leakage and wire- 
drawing problems completely. 

These methods may not be according 
to the book, but in extreme cases on 
older units they are justified—at least 
they are in our case. 


W B Warner New York, N. Y. 
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Probes 











Drive stop circuit 





This machine stopper prevents damage 


IN OUR TEXTILE-FINISHING PLANT, clips 
made from steel strapping (type used 
on bales) are placed on edges of cloth 
going into steam agers. That keeps cloth 
from folding over on edges. Clips are 
placed far apart and it’s important that 
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all clips be removed before cloth goes 
to next process. If not, clips would dam- 
age rubber rolls. 

I devised a simple slip detector, which 
rings a bell when clip passes over its 
probe. Detector can be connected so it 
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also stops machine. Then machine oper- 
ator can remove all clips that were 
placed on cloth on entering machine. 

When metal clip comes in contact 
with probes, it completes circuit to 
Rl (coil), which closes contact Rl. 
When contacts R1 close, it completes 
circuit to R2 coil. R2 closes and com- 
pletes its own holding circuit and also 
completes the circuit to R3 coil and to 
bell. When R3 coil is energized it 
breaks the circuit to drive motor con- 
troller holding coil. It cannot start un- 
til you reset the reset button. 

Probe board can be made to suit 
each application. I used insulating 
board with No. 10 bare copper wire. 
Wire is set into slots about 4 in. apart 
with every other wire connected. 

T1I&R1 are a complete unit, Cutler- 
Hammer relay and Control Transformer 
9575H1597A. R2&R3 are General Elec- 
tric Relays Cat. #CR2790E1OOA2. 
Power readers should find many appli- 
cations for this device in their plants. 

W E Graicuen Jr Greenville, R.1. 


ig) 


Bell. 


Oils. New drain 


Before 


Now oil stays put 


THIN LAYER of oil had to be kept on 
surface of water in our lift-type water- 
sealed gas holder to prevent rusting of 
bell’s side plates. Original overflow 
had a rectangular box, 12 in. long by 
10 in. deep by 3 in. wide, welded to 
inside wall of gas-holder tank. Prob- 
lem was that oil was being displaced by 
rain water during the monsoon. To solve 
this, we modified the overflow, thus: 

(1) Six %4-in. holes drilled on bot- 
tom plate of overflow box. (2) Original 
overflow drain line was plugged. (3) 
New overflow drain line was placed at 
higher level to maintain original seal 
height. 

Before and after sketches tell story. 

A RANGANATHAN 

Jubbulpore, North India 


More Practical Ideas on page 142 
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Simplest, Reliable 


Air Compressors, Diesel 


Engines, Fuel and Crude Oil 





SELF OPERATING 
Needs no Electricity. 





Above: Flanged Iron Body 
Valve with Double 
Seat for sizes above 2’ 
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EASY TO INSTALL bronze union connec- | 
tions for single and double seat valves thru 
2” save installation time and labor. 














@ 15 to 20 Years of reliable service is often reported by users of 


Powers Temperature 
noted for their sturdy construction and 
@ Right type of Regulator and the right 
size valve is important for best control. 
From Powers complete line of self oper- 
ating regulators and air operated tem- 
perature controllers you can be sure of 


Regulators. Since 


1891 they have been 
dependability. Since 


1891 


getting the type best suited for your 
requirements. Call our nearest office or 
write us direct. 3400 Oakton St., Skokie, 
Illinois. Offices in Chief Cities. 


THE POWERS REGULATOR COMPANY 





More PRACTICAL IDEAS 


Tank. 


Steel cable 
Guy lines, 
\ 





Begins on page 138 


To log-desk alarm circuit 





~Mercury switch 











~~Linkage 





Clean ground “ 

before rolling 
Water discharge 
from centrifuge 


Stool pulley 
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We had to unload and erect three steel] 
fuel-oil tanks. Each tank was 10% ft 
diameter, 12 ft high, weighed about 
5100 pounds. Rigging costs were high 
so we did job ourselves. 

We built an “A” frame, sketch, using 
10 in. x 10 in. x 20 ft timbers. Frame 
was gusseted with 3x4-in. timbers and 
top notched for a 1-in. steel cable. Ends 
were finished to rest flat on ground. 
Entire frame is held together with 34-in.- 
diameter carriage bolts. 

Tanks were rolled off delivery trucks, 
using 1%-in. Manila hemp lines, 
snubbed to a 6-in.-diameter post. Two 
skids, 10 in. x 10 in. x 15 ft, one at 
each end, supported tanks. For safety, 
skids were supported at mid-points with 
spare timbers. We swept ground around 
truck and in path of tank carefully be- 
fore unloading. 

We rolled tanks to previously built 
foundations, using Manila lines as 
shown. To avoid very long line, two 
additional pieces were laid in tank path. 
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How to unload and 


erect steel tanks 


We spaced these lines along path so 
when one line ran out, other could be 
used. 

Tanks were erected in steps shown. 
The “A” frame was placed against tank 
bottom and the 1-in. steel cable fastened 
to top. We also attached two Manila 
guy lines to tank top and snubbed to 
posts. 

Free end of pulley block rope was 
attached to a 2-ton plant truck and 
tank raised. Two men slacked off guy 
lines as tank rose. When tank was 
nearly vertical, the “A” frame was re- 
moved. Tank was lowered into position 
with guy lines. 

Final positioning of tank was done 
with small roller bearings on concrete 
foundation wall. Using this method, 
five of us from the plant erected the 
three tanks in three days, saving plenty 
in rigging costs. 

I’ve found that a little headwork in 
rigging can help do some tough jobs. 

J A Murpuy Boise, Idaho 


Handy centrifuge alarm 
Our centrifuge lost lube oil through 
the water discharge. Cause was either 
a poor water seal or a belt that slipped. 
We had a makeshift catch-bucket alarm 
hooked to toggle switch to warn us, but 
it proved impractical. I solved prob- 
lem with alarm, sketch. 

Float is made from 11/-in. slip-joint 
tubing. Ends are closed by shim stock 
soldered over them. Brass rod from 
discarded gage glass is soldered in cen- 
ter of float end. A 114-in. cap is drilled 
and tapped in center to receive short 
\4-in. nipple. This acts as guide for 
float rod. An old 4x4-in. electrical junc- 
tion box is bolted to cap with two 
3/16-in. stove bolts. They serve as hous- 
ing for mercury switch. 

Normal water discharge flows into 
cross fitting and drips through the 14-in. 
valve to waste. Valve opens only enough 
to keep normal discharge drained from 
fitting. Excessive flow of water or oil 
would fill the cross fitting and escape 
through elbows; also raise float that 
tilts mercury switch and makes contact. 
Switch closes bell circuit and lights red 
alarm at log desk, coffee pot. I’m sure 
other Power readers can use this idea. 

H R Martuison Elmont, N. Y. 


Gasket dopes 

I always use gasketing dopes sparingly 
and make sure I know materials in 
gasket and in dope. For example, don’t 
ever use oil or grease on rubber or 
rubber compounded gasket. Graphite 
and glycerine or molasses compounds 
are not harmful to rubber. 

M A STEVENS Flushing, N.Y. 


My biggest 
boner... 


Please turn to page 204 


PLANT OPERAT:ON AND MAINTENANCE SECTION * POWER * MARCH 1956 








EMRE LEELA BLE EEE 





HOSPITAL FINDS 
GUN-PAKT 


Yarway Single- 
end Welding Type 
Gun-Pakt Joint for 
150 Ibs. pressure 


SURE CURE FOR EXPANSION JOINT TROUBLES 


Yarway Gun-Pakt Expansion Joints are just 
what the “‘doctor’’ ordered for this overhead 
steam line at a large southern hospital—and 
he ordered 22 of them! 


In institutions, industrial plants and other 
large steam distributor systems YARWAY Gun- 
Pakt Joints are growing in popularity. 


YaRwAy Gun-Pakt slip-type joints give long 
life—no fatigue failures. 


You need fewer joints per length of line, with 
traverses up to 12” single and 24’’ double. 


With Gun-Pakt joints packing may be added 
as necessary, under full steam pressure right 
on the job—no unpacking, no shutdowns, 


There’s also lower pressure load on end anchors 
because excessive strains are eliminated. 


All these are reasons why it will pay you to “‘do 
as the doctor ordered”—look into YARWAY 
Gun-Pakt Expansion Joints. Write for 
Bulletin EJ-1914. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


GUN-PAKT EXPANSION JOINTS 
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PLANT PROBLEMS ... here is readers’ 





The question 


» 4 


How can | avoid water hammer 
in this liquid line? 


As plant engineer for a relatively small-sized chemi- 
eal plant, I’m responsible for process piping as well 
as power services. 

In one of our operations we have to use a quick- 
opening valve in a liquid line that feeds into a 
chemical mixing tank. Length of line is considerable 
—about 200 ft. It’s 2-in. diameter, nominal. Liquid 
flowing is a cold chemical solution. 

I figure that, based on known flow and pipe cross- 
sectional area, liquid velocity is 10 ft per sec. It’s 
on the high side for such an operation. 

Whenever we find it necessary to shut off the 
quick-opening valve before the chemical-mixing tank 
we get a severe water-hammer condition. In addi- 
tion to being a major nuisance, we’re afraid it will 
damage the piping system. 

Do readers know how I can modify the system to 
eliminate the water hammer?—JT, Dec Power 


The answers pd 





7 Plug 





-- Ait chamber 
ae 


Drain valve . 


~ 
‘ 











‘ Quick - opening 
valve 


Shutoff valve ---—-> 
(globe) 





Seen 
Flow 


Use air chamber but follow 
these installation tips 


JT’s water hammer can be reduced drastically by installing 
an air chamber just ahead of the quick-operating valve. The 
closer the chamber is to the valve, the better the performance. 
Air chamber should have 400-cu-in. volume if line pressure 
is 15 psi, or 640-cu-in. if pressure is 30 psi. These sizes yield 
150-psi maximum line pressure. 

Install chamber above the line, sketch above. Also, be 
sure to use a valve that can isolate the chamber from the line. 
A small valve at bottom and plug at top permit chamber to 
be drained and replenished with air. 

Pipe that is one or two sizes larger than the main line 
makes a good chamber. Connection to the line itself is one- 
half line size. The restriction boosts chamber effectiveness. 

Locate the chamber where it can be serviced because air 
must be added periodically. Under normal conditions, air 
chamber should be about 75% full of water. After flow 
begins, level drops. This allows ample cushioning effect 
when valve is quickly closed. 

Hammer theory: It’s related to pipe material, pipe length, 
fluid velocity, specific gravity, valve-closure speed. Tests 
show that noise alone may not indicate true hammer inten- 
sity. If system is rigidly anchored, noise may not be too 
noticeable. Yet hammer pressure may be high. 

Hammer can also be reduced by rapidly closing the valve 
to about 85% of its travel, then closing the final 15% more 
slowly. This procedure doesn’t seriously affect shutoff speed. 

H S Evans Wichita, Kansas 


Can JT use a slow-closing valve? 


Closing a valve completely in less than the critical time 
converts all liquid’s velocity head to shock pressure. (Edi- 
tor’s note: Critical time is related to speed of shock-pressure 
wave through fluid and pipe length. See Bogart’s letter on 
next page.) Obvious cure is to slow down quick-closing valve 
so closure requires longer than the critical time. 

For each ]-fps velocity reduction within the critical period, 
shock-pressure buildup is about 40 to 60 psi. 

If JT can tolerate a slow-closing valve instead of the one 
he now has, he’ll lick the problem. If process must have the 
fast valve, an accumulator near the valve will do the trick. 

F V O’TooLe Davenport, Iowa 
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know-how put to 





Adjustable 
air leakott 





2-in. line, Plug valve 


x 
A 

Reverse acting, “? 
single seated, /0-psi 
V-notch valve air 























‘Mixing tank 


I suggest a quick-opening 
slow-closing valve 


If the chemical solution’s properties are similar to those of 
water, and pipe is schedule 40, then figured maximum shock 
pressure on quick closing is about 600 psi. Result is about 
3800-psi pipe stress. This is an impact stress and rapidly 
reverses as the shock wave is reflected from ends of the 
pipeline. Since the pipe material’s fatigue limit may be 
low when carrying chemical solution, the combined effect 
can lead to fatigue failure. 

Assuming that JT can’t reduce flow or install a larger 
pipe, next best answer is to make sure valve closes slowly. 
If closure takes longer than time needed by shock wave to 
make a round trip through the line, shock pressure can be 
cut down substantially. For J7’s line this is about 1/12th of 
a second. Diagram above shows one of the ways to do it. 
The diaphragm-operated valve opens fast when full air pres- 
sure is applied, but closes slowly as the adjustable air leakoff 
reduces air pressure on the valve’s diaphragm. 

R A Leucuter Montreal, Canada 


Hydrouli¢ 
shock absorber 


Check volve as 
vacuum breoker 


Quick-operating 





Normal flow 


Install shock absorber 
and vacuum breaker 


JT’s water-hammer problem could be solved by installing a 
vacuum breaker or shock absorber, or both, in the line. 

If the 200-ft line is on the valve’s supply side, the shock 
absorber is enough. If line is on valve’s discharge side, then 
JT will also need the vacuum breaker. 

When valve is open, shock absorber is at rest and vacuum 
breaker is closed. When valve is suddenly closed, flow 
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HOWARD KALLEN, Associate Editor 


energy is dissipated by shock absorber’s piston and springs. 
Also, vacuum breaker on the discharge side opens, allowing 
air to enter and break the vacuum. 


H C Wricnut Quebec, Canada 


Silent check valve virtually 
eliminates water hammer 


When liquid flows through a pipe it has kinetic energy. 
When flow stops suddenly, energy must be used up. If fluid 
is incompressible sudden flow stoppage converts kinetic 
energy into a shock-pressure wave that eventually dies out 
by doing work on the piping system. Hammering noise, com- 
monly heard, is a result of this work. 

The shock pressure is equal to: 
S = AV /g = 4120 x 10/32.2 = 1280 ft, or 555 psi 
where 
S = maximum pressure head, ft 
V = velocity reduction due to closure, fps 

= 32.2 ft per sec? 


= velocity of pressure wave for water in steel pipes 
This shock pressure—555 psi—is added to system’s static 


head. Time needed for the wave to travel back and forth 
in the pipe is: 


T = 2L/A = 2 x 200/4120 = 0.096 sec 
where 

L = pipe length, ft 

T = time, sec (critical time) 


When JT closes the operating valve quickly, he sets up 
555-psi shock-pressure wave that travels back and forth in 
the pipe in less than 0.1 seconds. 

If he puts a swing check valve in the line, one of the fol- 
lowing conditions develops: (1) If check-valve action time 
is shorter than 7, the returning pressure wave rams against 
valve’s flap with full shock pressure. (2) If check valve 
action takes longer than 7, the returning pressure wave 
passes through the partly open valve and transmits shock 
throughout the piping system. 














It’s not possible to time a swing check valve exactly. A 
better solution for JT would be to install a silent check 
valve like the one above. When the quick-closing valve is 
shut off, the check valve’s spring takes over immediately. 
Maximum distance a column of water can move is limited 
to d. On a 4inch valve, for instance, d is only one inch. 
compared to eleven inches travel for the flap on a conven- 
tional swing-check valve of the same size. 

A D Bocart Los Angeles, Calif. 

Turn page for info on feedwater-heater control 
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More PLANT PROBLEMS 
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The question 


What's best way to control 
feedwater heater? 


We’re planning to install several new feedwater heat- 
ers in our municipal power plant. Turbine cycle 
these heaters will serve generates 20,000 kw. Tur- 
bine has four extraction points, ranging from 10 
to 200 psig. Main steam conditions are 600 psig, 
800 F. Second heater in the system is open type, 
deaerating, operating at 40 psig. 

Of the three closed feedwater heaters, two will be 
vertical, one horizontal. Cycle is set up so conden- 
sate in heaters flashes back to lower stages. Heaters 
will also be equipped with condensate subcooling 
sections. 

We'd like to know the best way of controlling con- 
densate drainage in these heaters. We naturally want 
to avoid blowing live steam along with condensate 
to lower stages. On the other hand, we don’t want to 
submerge active condensing surface and ruin heater 
performance, hurt cycle efficiency.—LL, Dec Power 





The answers 


HEATER "A" HEATER “B” 
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How LL should hook up and operate feed-heater controls 


Drawing above shows an arrangement of three high-pressure 
Each one has a subcooling region. Condensate 
accumulates in lower end of vertical units and flows upward 
through the baffled subcooler where sensible heat transfers 
to incoming feedwater. So for these vertical heaters, LL 
should hold water level above bottom of baffle to keep 
extraction steam from blowing through. 

Level control in horizontal heater must be maintained 
within close limits to avoid flooding lower tubes in the con- 
densing zone and to keep extraction steam from blowing 
through. 

Heater A drains and vents to B, which drains and vents 


heaters. 
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to C. For automatic operation a float-operated pilot valve 
and drain-valve positioner respond to a level controller. For 
hand operation, the operator manually controls air flow to the 
positioner while watching the level indicator. Float in the 
level controller should be adjusted to normal level so devia- 
tions from this level transmit right air impulses to the drain- 
age-control valve. 

A metering orifice upstream of the control valve gives 
accurate flow measurement. Pipe erosion downstream of the 
control valve (due to flashing mixture) can be reduced by 


For more on feed-heater control and new problems, turn page 
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Atlanta . .. SYcamore 4-9511 
Billings, Mont. . . 9-2419 
Birmingham, Ala. . . 4-5461 
Brookline, Mass. 

LOngwood 6-8381 
Buffalo, N.Y. . . PArkside 3710 
Charleston, W. Va. . . 3-9467 


Charleston Hts., $.C...4-5973 | 


Chicago . . WAterfall 8-8135 or 
FUlton 5-0550 


Cincinnati . . . CHerry 1-7435 
Cleveland . . . SKyline 1-4200 
Columbia, $. C. . . 2-3361 
Columbus, Ohio . FAirfax 6033 
Dallas, Tex. . . PRospect 7300 
Davenport, lowa .. , 2-6205 
Denver, Cole. . . CHerry 4-6569 
Detroit . . . TAshmoo 5-6000 
El Paso, Tex. . . 3-9611 
Fargo, N.D... 4411 
Ft. Smith, Ark. . SUnset 3-1155 
Ft. Wayne, ind. . ANthony 8482 
Ft. Worth, Tex. . FOrtune 4827 
Greensboro, N.C. . . 2-5250 
Gulfport, Miss. . . 3866 
Houston . . . JAckson 9-4649 
indianapolis . . MElrose 5-3451 
Jackson, Miss. . . 3-3597 
Jacksonville, Fla. . . 6-7636 
Joplin, Mo. . . MAyfair 4-4366 
Kansas City, Mo. .GRand 1-0700 
Little Rock . . FRanklin 2-7221 
Los Angeles . ANgelus 3-6961 
RAymond 3-6521 
Louisville . . . JUniper 4-7845 
Memphis . . . JAckson 6-7321 
Miami, Fla. . . 65-2595 
Milwaukee . . Glenview 3-6786 
Nashville, Tenn. . . 4-6661 
New Haven . . . MAin 4-7682 
New Orleans, La. . . CAnal 7781 
New York . . . WOrth 4-8550 
Oklzhoma City . REgent 9-2825 
Omaha, Nebr. . . ATiantic 1155 
Philadelphia . GArfield 6-8240 
Pittsburgh . CHurchill 1-7100 
Phoenix, Ariz. . . ALpine 4-9764 
Raleigh, N.C... 2-3501 
Richmond, Va. . . 82-6748 
Rockford, ili. . . 2-3711 
Salt Lake City . . Elgin 9-1966 
San Antonio . . TAylor 2-1509 
San Francisco . SUtter 1-5967 
Savannah, Ga. . . 62461 
Seattie, Wash: . . SEneca 7250 
St. Louis . . CHestnut 1-0445 
St. Paul. . ; Midway 6-7865 
Syracuse, N.Y... 73-0216 
Tampa, Fla. . . 4-4911 
Tulsa, Okla, . . CHerry 2-3145 
Tupelo, Miss. . . 2245 
Washington, D.C. . . AD 4-1928 
Wichita . . . Amherst 7-1208 
See our cata' in 


Sweet’s Arch x 
Plant Engineering Files 
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Anyone 


Versatile is the word for G-B Snap*On, the 
new one-piece pipe insulation molded of fine 
glass fibers. Whether you need pipe insulation 
for hot or cold piping, in the plant or outside, 
in %” to 33” sizes, Snap*On is the pipe cover- 
ing for you. Anyone can handle this new 
lightweight and indestructible insulation .. . 
anyone can apply it by simply spreading the 
single seam and snapping the material over 
the pipe. 

As the photo indicates, if you can put a 
man in contact with a run of pipe, he can 
quickly insulate it all by himself with Snap*On. 
The one-piece construction of Snap*On re- 
duces labor cost of installation one-third, in 





can apply 


“wap 


many cases. Waste is nil, even though plant 
workmen have never used the product before 
nor received any special training in its appli- 
cation. 

If you can’t say as much for your present 
pipe insulation, call your nearby Snap*On 
distributor whose phone number is shown in 
the adjoining column. He'll furnish you sam- 
ples and complete technical data that will 
prove to you that for thermal efficiency, low- 
cost application, and permanence, there’s 
nothing like G-B Snap*On. Call him today. 


GUSTIN BACON sony pen 


Thermal and acoustical glass fiber insulations © 


Pipe couplings and fittings © Molded glass fiber pipe insulation 


248 W. 10th ST., KANSAS CITY, MO. 
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locating control valve near drain inlet nozzle on the lower- 
pressure heater. Where a flow-direction change is needed, a 
tee or lateral, with blanked outlet, should be installed to 
cushion the flow. 

Each heater is also equipped with a float column for gage 
glasses and water-level alarms that can sound annunciators 
in the control room. Normal level range is between low and 
high alarms. When sounded, the operator turns the selector 
valve to HANp and adjusts the level manually. If condition 
persists, he should check heater to find out cause of high 
or low level. 

Extreme-high-water alarm sounds if high-water alarm 
fails or if a feedwater tube leaks. Added protection against 
flooded shell: Interconnect extreme-high-water alarm with 
the motor-operated steam-supply valve. So when the alarm 
circuit closes, it energizes the motor circuit, closing the steam 
valve. If level still doesn’t drop, tube leak has probably 
developed. When this happens, bypass the heater until tube 
is repaired. 

Drawing doesn’t show shell and waterbox safety valves. 

A J BREUGELMANS New York, N. Y. 


Control valve spec is important 


Even though LL is using an amine, he’ll get control-valve 
erosion due to flashing, unless he specifies and gets a 4 to 
6% chrome-steel body. Trim should be 18-8 stainless. 

Erosion will also take place downstream of the valve unless 
it’s sized right. Also, LL doesn’t say what he’s doing with 
drains from lowest-pressure heater. He should pump it ahead 
rather than discharge it to the condenser. 

J H Woopwarp Arkansas Power & Light Co 

Superintendent, Cecil Lynch Station Little Rock, Ark. 


Use displacement-type level 
controller ... check hookup 


Pneumatic, displacement-type level controllers are LL’s best 
bet. They use a cylindrical displacer suspended in a float 
chamber. Displacer weight is carried by an arm attached 
to a torque rod. 

Unless chamber connections are located correctly on the 
heater shell, controller accuracy is poor. Top connection 
should be short, unobstructed. Lower connection should be 
at a point of low water velocity. Connecting lower lead to 
the drain pipe (a high-velocity region) throws control off. 

To reduce erosion due to flashing condensate, I would 
suggest that LZ use an angle-type control valve for emer- 
gency level control in his feed heating cycle. 

W Wits Jr. Dumont, N. J. 


Install drainage-control valve 
close to lower-pressure heater 


Main trouble source in connection with heater drains is in 
the piping. When cascading drains, we’re dealing with a 
flashing liquid. By installing the drainage-contro] valve as 
close to the lower-pressure heater as possible, only a short 
piping run is subjected to flashed fluid. It’s also a good 
idea to have target plates and volume chambers between 
drain-contro] valves and lower-pressure heaters. Stainless- 
steel piping after the control valve is well worth its added 
cost. It will pay for itself in a short time. 

A W Her New York State Electric & Gas Corp 

Mechanical Engineer Binghamton, N.Y. 


Want free consulting service? Send in your design and oper- 
ating headaches to us. We'll give readers a whack at them 





1 What's the best way to 
heat our lube oil? 


Thermo- Rtight now we’re using 


the lube-oil tank at 
left in our smal] diesel 
generating plant. We’re 
planning to revamp the 
lube - oil system and 
have consulted a man- 
ufacturer who suggests 
three different plans for 
lube-oil heating: (1) 
Double-walled tank with 
heat-transfer liquid and 
tubular heater in the transfer liquid. (2) Side-arm 
heater with circulating pump and heating coil inside 
the tank. (3) A steel-jacketed heater, directly im- 


Fill Manhole, 
line «. Y 


Vent, 


\ 4y~in. to 
Sight” yd 
gloss 


Direct ‘a 
immersion 
heoters JU—t, 
Sludge drain’ 
CAPACITY: 15O~-gal lube oil 
TIME: 4 to 6 hrs to heat to 40 F 
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mersed in the lube oil. Manufacturer claims it will 
not break down the oil. 

We use a detergent oil and want to know what best 
practice would be. Will Power readers tell us their 


experience? How should we handle this job?—KS 


What's a good log sheet for 
2 this small hospital plant? 


I’m chief engineer in a hospital power plant. We 
have two 200-hp boilers, standby power generators, 
hot-water tank, feedwater heater, pumps and other 
equipment commonly found in small hospital plants. 
I feel that an adequate log sheet adapted to our plant 
would be helpful. 

Most log sheets I’ve seen are designed for big 
plants. Will Power readers give me ideas on how to 
set up a log sheet for my plant?—LAB 


Sit down right now and answer one or both of these problems. We'll pay extra for answers with photos or sketches 
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FLEXITALLIC WITH A ‘APITAL “er 


metal with alternating plies of proper 
filler result in a resilient gasket hav- 
ing characteristics of a calibrated 
spring. 


The capital “F” in Flexitallic is for 
your protection. It designates the orig- 
inal Spiral-Wound Gasket made ex- 
clusively by this Company since 1912. 


It represents the storehouse of gas- 
ket design experience used by Flexi- 
tallic engineers in providing exactly 
the right seal for your high-pressure, 
high-temperature sealing problem. 


Designers and engineers responsi- 
ble for confining fluids in extreme or 
hazardous service look to Flexitallic 
Gaskets for the high safety factor so 
essential in their calculations. It’s why 
the capital “F” is so important in 
gasket specifications. 


Each Fle ita@flic Gasket is designed 
and e fefed to meet specific con- 
ye 


Se a ai physical shock, 


eaving and un- 
stresses. Spirally- 
eee <cripaped plies of required 


sion, vib on, 


I 


lexitallic is a registered trade name 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at a 
predetermined load. For all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs., from extreme sub-zero to 
2000°F. For all standard joint assem- 
blies. In four thicknesses for special re- 
quirements: .125”, .175”, .250”, .285”. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 1, N_J. 


Representatives in principal cities 
A , 


® 
SPIRAL-WOUND GASKETS 


: BORA FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


Yo one else can make a Flexitallic Gasket. 


\ = } 7 t’ 
Look for Flexitallic Blue it's our exclusive blue-dyed Canadian asbestos filler 





ARGUMENTS . . » open forum for your opinions, ideas 





ALTHEA THORNTON, Assistant Editor 





In December ‘Arguments’ H B 


ropic/ 
sen 


Wayne complains of misuse in 
engineering terminology. 
Here’s readers’ round table 
on thermodynamic terms. More 
letters on technical expressions 


in an early issue 





Let me explain adiabatic 


The word adiabatic denotes a process during which there 
is no transfer of heat to or from the surroundings. It says 
nothing whatever about enthalpy changes. A pure throttling 
process is adiabatic, and the enthalpy is unaltered. But 
expansion in a turbine and compression in a blower are both 
very close to adiabatic and in each case there is a large 
change in enthalpy, equal to the work done. 

A reversible adiabatic is isentropic. It develops the maxi- 
mum available work in expansion, requires the minimum 
amount of work input for a compression process. 

Pror C H Berry Belmont, Mass. 


Wayne has a good point, but... 


Many words and expressions in engineering practice ap- 
pear quite misleading, and sometimes entirely incorrect. But 
it’s difficult to decide whose definition is correct. 

For instance, in the first paragraph of his letter, Wayne 
describes the word adiabatic and contradicts himself. 

Briefly, my idea of an adiabatic process is one in which 
heat does not enter the air as it is compressed, nor is there 
a heat transfer to the cooling medium (water, say). If the 
adiabatic process is reversible, the entropy of the system does 
not change. /sentropic adiabatic, or simply reversible adia- 
batic, is the right term. In such a compression process, the 
driving motor expends work. As this energy enters the air, 
its store of thermal energy increases by the same amount 
as the expended work. This effect is noted by an air-tem- 
perature increase during compression. 

On the other hand, if an adiabatic process proceeds irre- 
versibly, the entropy increases. Then the numerical value 
of the enthalpy of the air, after the process is completed, 
is the same as it was at the start. 

But this is not the same as saying, “The irreversible adia- 
batic is a process during which enthalpy is constant.” This 
latter definition is incorrect. The throttling process is a 
typical example of the reversible adiabatic. No work is ex- 
pended and, of course, by definition no heat is transferred. 

Many of the ideas expressed above depend entirely on the 
conception of the form of energy called heat. I will not go 
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into that now, except to state that the phrase heat content 
is a misnomer and should never be used. Also, heat and 
enthalpy are not one and the same thing, but are entirely 
different. Among other reasons, the latter is a property of a 
system; the former is not a property of a system. 

Pror C M Leonarp Stillwater, Okla. 


Here's my definition of isentropic 


Literally, isentropic means entropy constant, and that is 
exactly what happens. 

Isentropic compression of air, for example, between two 
pressures requires a certain theoretical minimum work— 
that is, the work necessary in a 100% efficient blower. 

Isentropic compression between two pressures shows in an 
enthalpy-entropy diagram simply the heat necessary for ideal 
compression. It is not a measure of available heat converted 
to work. This does not happen in a blower anyway. 

F NetteL New York, N.Y. 


I disagree with Wayne's definitions 


Let me clear up some of the points in Wayne’s letter. 

By definition, an isenthalpic process involves no change 
in enthalpy. An adiabatic process, however, is one in which 
no heat energy is added to or detracted from the fluid. 

An adiabatic process may be isenthalpic (the irreversible 
throttling process) isentropic (the reversible engine or 
pump) or any degree of in-betweenness (as is usually found 
in actual machinery). 

Technical terminology is often misused. Quick reference 
to text and handbooks often clarifies the situation, and avoids 
the confusion that may result when wrong terms are em- 
ployed. 


JC L Bacuorer Jr Reading, Pa. 


Thermodynamic terms often misused 


I agree that misuse and misunderstanding of thermodynamic 

terms are common. Witness the first papargarph in Wayne’s 

letter. His basic difficulty appears to lie in differentiating 

between heat and enthalpy. These terms are often confused. 
(Continued on page 204) 
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How To Increase Production 


and Still Use Less Fuel! 


Problem—Cooking kettles at National Cranberry Company, South Hanson, 
Mass., couldn’t produce enough to supply three recently speeded up canning 
lines. There was neither enough space nor steam supply capacity to add more 
kettles. Might there be another answer? 


HOW A KETTLE CAN GIVE 
30% MORE OUTPUT 
WITH 30% LESS FUEL 


Solution-——Mr. Russell Appling, Production Manager, made a very logical move, 
with everything to gain and nothing to lose. He called his local Armstrong 
Representative to talk about re-trapping his set-up. The existing traps were re- 
placed with Armstrong 2” No. 216 large vent traps, one on each of the 8 kettles. 
Additionally, the steam lines were trapped to assure a dry steam supply. 





Results 30% more kettle production. A fourth canning line was added to 
keep up with output. And, fuel consumption dropped 30% despite the 
production increase! 


If you want more efficient production, greater return on equipment investment, 
why not call your Armstrong Representative. See your classified phone directory 
or Thomas Register, or write: Assume that with trap “X”, inadequate for 
the job, cooking time is 10 minutes. During 
that period heat is radiating (wavy lines) 
from supply lines, kettle and trap.This non- 
productive heat loss wastes steam. Now, 
with an Armstrong trap keeping the steam 
space free of air and condensate, heat trans- 
fer rate is fast and cooking is done in 6 min- 
utes. Thus, four minutes of non-productive 
radiation loss is eliminated—the faster 
cooking actually saves steam. 


ARMSTRONG MACHINE WORKS 
812 Maple Street, Three Rivers, Michigan 


Application Enginooned 
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WELDING TUBE ENDS of high-pressure feedwater heater calls 
for special technique. Welder makes two passes on the tube 
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TEST AT 600 PSI on outside of tube couldn’t weaken these 
welded monel tube joints. Welds also make perfect seal 


HOW 10 weld-in tubes... 


new technique for high-pressure heat exchangers 


B® BECAUSE POWER PLANTS are going into higher and higher 
pressures, the old technique of rolling heat-exchanger tubes 
is often inadequate. On feedwater heaters, for example, 
newer highest pressures used would blow rolled tubes out 
of the tube sheets like a rocket. Or if that didn’t always hap- 
pen, leakage would be a headache at tube joints because of 
creep caused by extreme temperatures and pressures. 

So consultants Burns & Roe had The Lummus Company 
do something about it. Their answer is a model tube and a 
No. 140 monel electrode. Welder uses two -in.-diameter 
electrodes for each tube end, photo above. He makes one 
pass around tube end, cleans the weld thoroughly, then 


makes a second pass. Result is a strong, smooth joint. 


e 


TUBE BUNDLE of this high-pressure feedwater heater is made 
of monel. Welding tube ends into tube sheets for very high 
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Success of welding method depends a lot on the tube mate- 
rial. Tube must join the steel tube-sheet in a strong, sound 
weld. Because of its high nickel content, monel fuses well 
with steel. But, more important, monel tubing also has high 
strength, good heat-transfer properties and corrosion resist- 
ance that’s needed to lick the supercritical pressures and 
temperatures being used today. 

Heat exchanger shown was tested for 6000 psi on outside 
of tubes without weakening the weld. Besides welded 
strength, joints were a perfect seal on first heater tested. 
Etched cross section of weld showed 100% weld pene- 
trations, thus solving problem of leakage at tube ends. 

—Courtesy, The International Nickel Company, Inc, N. Y. 





pressures gives joints high strength; also prevents the tubes 
from shrinking away from the tube sheet during various shocks 
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~~ Wow Leolite System at 
xe Public Service Company of Colorado 
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DENVER’S UNUSUAL CLIMATE causes 
unusual water conditioning problems at 
Public Service Company of Colorado’s 
Zuni Station. Steam from this station is 
used to heat downtown Denver buildings. 
Denver’s balmy midday climate — except 
in the two cold months of the year—is the 
cause of troublesome load fluctuations. 


The lime-soda-phosphate system in- 
stalled in this plant by Allis-Chalmers in 
1949 was one of the most modern in the 
country at the time. It is ideal for ex- 
tremely high loads in the morning and 
evening, but requires careful adjustment 
to handle the low loads around noon. 

Public Service of Colorado has decided 
to modernize to take advantage of devel- 
opments in “hot lime—hot zeolite” systems 
since the original installation. The zeolite 
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Water Irregularities Caused 


by Fluctuating Loads 


part of the system acts as its own correc- 
tive when loads drop, “ironing out” hard- 
ness irregularities in the lime effluent and 
eliminating need for manual adjustments. 
The new system will provide more con- 
sistent operation and lower hardness. The 
only chemicals needed are lime and salt, 
holding operating costs to a minimum. 


The changeover, being handled com- 
pletely by Allis-Chalmers, consists of 
adding zeolite softeners to the original 
equipment furnished by A-C. 


Next time you have a water problem — 
or want to consider modernization — take 
advantage of Allis-Chalmers water condi- 
tioning experience. For information, call 
the A-C office nearest you or write Allis- 
Chalmers, Power Equipment Division, , 
Milwaukee 1, Wisconsin. 


\LLIS-CHALMERS 


WATER CONDITIONING—CHEMICALS, EQUIPMENT, 
SERVICE—FOR OVER 25 YEARS 


AC 
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BASICS ... bringing engineering theory. down to earth 





Friction factor 
Lower critical 
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20 40 60 80 100 


Reynolds number, thousands 


FRICTION FACTORS for commercial pipe. 


pipe. 


FLUID FACTS —7 


Upper curves are for smaller-size rough pipe. 


Lower curves are for large-size smooth 
More data are in handbooks 


Figuring friction 
pressure-drop 


B® OuR MAIN OBJECTIVE in tackling flow 
problems last month was to see how 
different energy forms—velocity, pres- 
sure, elevation—vary from point to 
point in a piping system. To simplify 
conditions and concentrate on funda- 
mentals, we ignored pipe-friction losses. 
As a result, our answers were only 
rough approximations. 

Now we're going to see how real 
fluids act, figure their frictional effects. 
Pressure-drop due to friction is a key 
factor in sizing pipe, fittings, valves. 

In Basics, Power, Dec 1955, we used 
the Reynolds number to find out 
whether flow was viscous or turbulent. 
Reynolds numbers over 1200 showed 
turbulent flow. Most water, steam, air, 
gas and vapor flow problems involve 
turbulent conditions. We usually run 
up against viscous flow in dealing with 
oils, other viscous fluids. In this and 
several follow-up articles, we'll focus 
our attention on handling turbulent flow 
problems. 

Typical situation faced by the engi- 
neer: He knows flow rate, pressure and 
temperature of the fluid—usually from 
a heat balance or process flow diagram. 
It’s his job to size pipe so friction pres- 
sure-drop, fluid velocity aren’t exces- 
sive. And here’s why: Frictional losses 
waste energy, boost pumping power 
needed. Too high velocities also in- 
crease friction pressure-drop and can 
sometimes damage the piping system. 
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Where pumps are existing units, 
power used up by all forms of pressure- 
drop—-static, velocity, elevation and fric- 
tion—must be less than the available 
pumping power. Friction is often the 
controlling factor. So pipe must be big 
enough to stay within limits set by 
pump. But if pipe is oversized, piping 
costs become excessive. 

Steps in solving a pressure-drop prob- 
lem, such as the one just outlined, go 
like this: 

e Find viscosity from graph of tem- 
perature vs viscosity for the fluid, typi- 
cal graph above. In steam-flow prob- 
lems, viscosity also depends on pres- 
sure. So the graph includes several 
curves for different pressures. 

e Knowing viscosity, we can figure 
the Reynolds number for one or more 
possible pipe sizes. 

e Let’s assume the Reynolds num- 
ber tells us that we’re dealing with tur- 
bulent flow. We go to a graph, above, 
of Reynolds number vs friction factor. 
For turbulent flow the friction factor 
depends on Reynolds number and pipe- 
wall condition (roughness or smooth- 
ness). So graphs are plotted for dif- 
ferent pipe materials and pipe sizes. 
Piping specs (Code for Pressure Piping, 
ASA B31.1-1955) give materials, wall- 
thickness requirements for different ap- 
plications. With this info it’s simple to 
pick off the friction factor from the 
graph for several likely pipe sizes. 


HOWARD KALLEN, Associate Editor 
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ABSOLUTE VISCOSITY of steam varies 
with temperature as well as the pressure 


e We’re now set to find the friction 
pressure-drop for pipe sizes we’re con- 
sidering. An equation for friction pres- 
sure-drop commonly used today is Fan- 
ning’s formula. For any set of flow, 
pressure and temperature conditions, 
pressure-drop figured from Fanning’s 
formula depends only on the friction 
factor and pipe size. Common form is: 


Ap = 0.00000336f/LW2V /d® 
where 
/A\p = friction pressure-drop, psig 
= friction factor 
= pipe length, ft 
= flow rate, lb per hr 
= specific volume, cu ft per lb 

. = pipe ID, in. 

Notice that pipe size affects pressure- 
drop to the fifth power (d5). So pipe- 
size changes play a big part in boosting 
or reducing pressure-drop. 

Formula’s limitation. When fluid is 
steam, air or gas, Fanning’s formula 
isn’t accurate if pressure-drop is greater 
than 10% of the final (downstream) 
pressure. But by using an average fig- 
ure for specific volume we can boost 
the 10% limit to 40%. 


Our mistake .. . 


January “Basics” gave dimensions of 
density as cu ft per lb. They should of 
course be lb per cu ft. 
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Reduce Boiler Feed 
Pump Maintenance 
With a Layout 

Like This... 
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7 
YY BOILER FEED PUMP SEAL 


You get 4-way job-engineered performance: 


You get cost savings in four ways: 


. Replacement costs and “down time” are re- 
duced. Service life is much longer than with 
other sealing methods. 


. Maintenance expenses are reduced. Once 
installed, the seal needs no further attention. 
Costly replacement of expensive sleeves is 
eliminated. 

. Long seal life—special closed circulating sys- 
tem provides cooling water in sealing chamber 
for best seal performance. 


. There is no leakage. Loss of valuable feed water 
is eliminated. 


1. “John Crane” engineers the seal to your opera- 


tion. This includes adaption to your pump de- 
sign and piping arrangement. 


. You are furnished with carefully drawn up 


plans. All necessary recommendations are sup- 
plied. Heat exchanger size is specified. 


. Package design provides easy installation and 


removal of seal without major pump disman- 
tling—can be installed as readily in existing 
equipment as in new pumps. 


. “John Crane’s” world-wide service organiza- 


tion and experienced engineering staff stand 
behind your installation. 


Now is the time fo investigate this new boiler feed pump seal. Write for new illustrated technical bulletin. 


Crane Packing Co., 6430 Oakton St., Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 
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“Argyle was a character. His place was overrun with 
pigs, goats, a kangaroo and other wild animals.” 


Buried treasure 


> “BILGEWATER on moving an island 
when you can sail around it,” roared 
Marmaduke Surfaceblow suddenly at 
the Bent Propeller Bar one evening. 
Associate Editor Ty Hicks and I had 
just dropped in for a short beer after 
putting my 24-page special report on 
mechanical seals to bed. That’s when 
Marmy let go that blast. Ty and I were 
sitting quietly at a corner table, rem- 
iniscing about the merchant ships we 
had sailed on. Then that blow hit us 
like a sudden gale in the Bay of Fundy. 

We had caught momentary glimpses 
of Marmy’s head and shoulders above 
the noisy crowd through a cloud of 
Ringelmann No. 5 smoke screen he was 
laying. The old gent was holding down 
his end of the bar and as usual minding 
his own business, while quietly puffing 
on a piece of rope yarn and getting in- 
spiration from a bottle of Sandpaper 
Gin. Then for no good reason he started 
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sounding off in his foghorn voice. In 
two seconds you could hear your wrist 
watch ticking. Glasses were quickly put 
down and weather-beaten faces turned 
admiringly toward our hero. 

The old consulting engineer backed 
against the bar and looked deliberately, 
though somewhat challengingly, at his 
audience. Satisfied he could lick any 
two men in the place, either separately 
or collectively, he gave his gray bowler 
a jaunty starboard list. Then he hooked 
his barnacle-covered thumbs into the 
armpits of his flashy checkered vest and 
blasted away. 

“Back in 1946 I was chief engineer 
on the tramp steamer SS Brecknock, 
registered out of Colon, Panama,” he 
bellowed. “After six months of loading 
and unloading cargo down the east coast 
of South America and up the west coast 
of Africa, we headed for London. 

“Going through the Straits of Dover 


one night, we ran into a heavy blow off 
Ramsgate. Our cargo shifted in No. 4 
hold, giving us a dangerous 27-degree 
list. The old man was afraid of capsiz- 
ing from more shifting so he headed 
toward the coast. But he got too close 
and soon we were hitting bottom. A 
rescue tug took off the crew at daybreak, 
just as the Brecknock started breaking 
her back. 

“Next day in London, the line’s agent 
said he’d put me on his next ship, due 
three weeks later. So I had time to get 
my bearings and do a little consulting 
for beer money. One evening while 
doing some heavy research in hydro- 
statics at a high-class Limehouse pub, 
I ran into an electrician I sailed with 
years before. He told me about a prob- 
lem at a plant near Uxbridge and 
promised to introduce me to the works 
superintendent. 

“Problem was that in 1921 a 9.-in. 
conduit was laid from a substation un- 
der Uxbridge Road to the plant. It was 
only 150 feet long, but had two 90-de- 
gree bends and no pit or manhole to the 
surface at the bends. After running 
under the highway, it made a right-hand 

(Continued on page 226) 
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Zallea-designed Expansion Joints assure positive protection from 





damage caused by pipe movement. The units shown here— 
sities gimbal, hinged, and universal types—absorb pipe movements in 

any direction, imposing minimum forces on adjacent piping, 
equipment and anchors. An original Zallea development, 
gimbal expansion joints permit angular movement in any plane, 
with gimbal ring and hinges built to withstand pressure 


thrust and to support piping. 


Zallea already has, or will design, expansion joints for every 


service—and to suit any piping layout. Test records show that 








Zallea Expansion Joints outlast all other packless joints by ’ 
as much as 1800%. For information on standard types, or 
consultation on special expansion or piping problems, ask to have 


a Zallea representative call. 


expansion 107ntsS 


ZALLEA BROTHERS, 814 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturers of Expansion Joints 
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For higher pressures 
— higher temperatures 


serve the systems 


planned for lowest 


operating costs 


The steadily increasing number of power 
generation and industrial processing in- 
stallations of Jenkins Cast Steel Valves is 
clear evidence of economy-minded selec- 
tion by valve specifiers and buyers. 

Jenkins Cast Steel Valves offer any re- 
quired combination of casting alloys and 
seating metals for any service up to 600 
Ibs. pressure and 1000°F. temperature. 
Along with specified ratings, buyers get 
the plus of Jenkins extra value, in design, 
in construction, in quality standards. 

Test Jenkins Cast Steel Valves at the 
most punishing control points in your 
plant..Compare performance, and you'll 
see how they set new standards for long- 
range economy. 

The Jenkins Cast Steel Valve catalog 
gives complete information. Get acopy from 
your Jenkins Valve Distributor, or write: 
Jenkins Bros., 100 Park Ave., New York 17. 
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Ball Bearing Yoke 
Sleeve on larger 
sizes of 300, , 
and 600 Ib. Valves. 
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It describes all patterns, casting al- 

: loys, and seating combinations, with 

- © details of the extra value design and 

' construction features. Gives pressure- 

temperature ratings, dimensions, and 

other technical data covering the full 

range of Cast Steel Valves made by 

: Jenkins Bros. Call your Jenkins Valve 

” 3 Distributor, or write: Jenkins Bros., 
’ ; oe 100 Park Ave., New York 17. 
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service 


section 








Start with these quick samples .. . 


Takes a lot of water... 


and power-plant construction to up hydro capacity 839,630 hp in a 
single year. And that’s just what Canada did to bring total installed 
capacity to 17,531,536 hp. 

Reports From the Field, p 162 


It's not easy... 


to select a site for a plant using atomic energy or nuclear products. 
Many of the problems are outlined in papers preser‘ed at the Nuclear 
Engineering and Science Congress. POWER’s editors digest three 
of them—tell you how to get the full report. 

Technical Briefs, p 164 


No outlawing this 'strip'... 


although it packs a lot of heat, is brassy and always on the run. 
Coppers are present but this strip is strictly legit. A riddle? Not 
really—you’ll find the full explanation in item No. 303, page 170- 
a feature of this month’s... 


Plant Equipment News, p 168 


In the sport world... 


baseball fans are warming up to spring training sessions. Another 
type of fan is causing quite a stir in the industrial world. Check 
new bulletin No. 3—use handy post cards to get your copy. 


Free Literature, p 177 


"Human Engineering’... 


“Contentment, true happiness, all the things we really want don’t 
come with a price tag,’’ says George Edwards. Sound words of wis- 
dom from our old engineer-philosopher. 

George Edwards, p 180 


A text for management... 


is a feature of this month’s book department. It deals with prob- 
lems of plant design, administration, operation—points your top 
brass should know. Other books on atomic energy, lubrication. 


Bookshelf, p 200 


For other timely ideas, see following service pages > 
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TEMP ADJUSTMENT —a 


WATER 


VALVE TO MODULATE FLOW 
OF COOLING WATER 


SE Mr 


COMPRESS 


Cy 


OIL IN BULB 
EXPANDS UNIFORMLY 
PER DEGREE OF 
TEMP RISE To... 


BELLOWS WHICH... 


SARCO SELF - POWERED COOLING CONTROL 


—— ents 


rmore] ME, Te) 


WATER 7 


HOOK-UP SKETCH FOR YOUR APPLICATION 
ON REQUEST... NO OBLIGATION 


a 3 
HEAT EXCHANGER | 


oR, 
VACKETED 
COOLER 


Simple, inexpensive way 


to end waste and hazards of overcooling 


VWw™ cooling water is manually controlled 
...the operator is forced to play it safe by 
leaving the water valve wide open to compen- 
sate for variables in the load and water pressure 
and temperature. Result—overcooling. If he tries 
to vary the flow of water... he risks undercooling. 


It pays to take responsibility off the operator’s 
shoulders. Optimum safe temperature can be 
automatically assured by using Sarco Cooling 
Controls. They eliminate both overcooling and 
undercooling. They replace guesswork with cer- 
tainty. Save man-hours and cooling water. Pre- 
vent damage to equipment. 


Simple and Trouble-Free 


Simple, trouble-free design—as you can see above, 
a temperature control need not be complicated! 
Self-powered...no electricity or compressed air 
required. Self-contained...no exposed mecha- 
nism. Packless...no packing to wear or leak. 


Each year, thousands of these fully modulating 
and sensitive Sarco Controls provide dependable 
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service for firms such as Ingersoll-Rand, Butler 
Manufacturing Co., and Swift & Co. 


Low Price 
The low price makes it possible for you to use 
Sarco AUTOMATIC temperature controls for ALL 
control jobs, not just the big ones! For example, 
the 34” size costs only about $39! Mail the cou- 
pon now. 


Sarco Company, Inc., Empire State Bldg., New York 1, N. Y. 
Please send information on your simple, inexpensive 


Self-Powered Cooling Controls for use on_ 





Name 





Firm 


Address 

















REPORTS FROM THE FIELD 


What's happening in power and what it means to you 


For Calendar of Events see page 236 








Canadian hydro continues rapid growth 


> KEEPING PACE with industrial expan- 
sion throughout Canada and also with 
increasing demand for power from com- 
mercial and domestic sources, construc- 
tion of power plants in Canada pro- 
ceeded vigorously in 1955. Bulletin 2476 
prepared by the Department of North- 


Work underway on Alco’s new 
reactor criticality facility 


& Construction has begun on a reac- 
tor criticality facility planned by Alco 
Products, Inc. To be built and equipped 
at a cost of about $230,000, the nuclear 
laboratory will be completed in May of 
this year. It will be located on the 
Mohawk River in the company’s main 
plant at Schenectady, N. Y. 

The facility will be used for nuclear 
experiments in connection with Alco’s 
contract for design and construction of 
the Army Package Power Reactor. To 
be one of the first nuclear plants in the 
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ern Affairs and National Resources and 
available on application to Director, 
Water Resources Branch, Ottawa, Can- 
ada, outlines this growth. The review 
covers each of the projects completed 
in 1955, plus other developments in 
various stages of construction or which 


nation engineered exclusively for power 
generation, the APPR is now under con- 
struction at Fort Belvoir, Va. 

Zero power experiments, necessary 
before the APPR can be placed in oper- 
ation, will be conducted in the labora- 
tory. In these tests nuclear fuel ele- 
ments to be employed in the Army plant 
will be used. However, in the Schenec- 
tady experiments, the power level will 
be kept to one watt—hence the term 
“zero power.” In comparison, operating 
power level of the APPR is 10,000 kw. 

Alco’s facility will be of reinforced 
concrete and concrete-block construc- 
tion. The building will measure 50-ft 
square and 30-ft high. 
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are in prospect for early construction. 

New water-power plants and exten- 
sion to existing stations completed in 
1955 totaled 839,630 hp. This brings 
total installed capacity of hydraulic 
plants in Canada to 17,531,536 hp— 
about 27% of total resources. Construc- 
tion also was active on a number of 
other projects comprising about a mil- 
lion hp to come into operation during 
1956-57. Preliminary construction or 
planning covers about 4-million hp for 
later years. 

Greatest single addition to capacity 
in 1955 was 525,000 hp at Sir Adam 
Beck-Niagara Generating Station No. 2 
of the Ontario Hydro-Electric Power 
Commission—remainder of the increase 
being in comparatively small projects 
distributed across the country. 

Sketch, left, shows the New Bruns- 
wick Electric Power Commission’s 
Beechwood site on the St John River. 
The plant is to be comprised initially 
of two 45,000-hp turbines under 60-ft 
head with provision for installation of 
a third unit of similar size when demand 
warrants. Initial operation is scheduled 
for spring of 1958. 

In addition to hydroelectric develop- 
ment, building of new thermal-electric 
plants and extension proceeded at a 
good rate in 1955. In the field of power 
distribution, new main transmission 
lines were completed or were under 
construction, substation capacity was 
increased and rural distribution lines 
were extended in many areas. 





1955 editorial index 
available to readers 


> Annual editorial cross-index 
of article titles and depart- 
ments published in Power 
during 1955 is available to in- 
terested readers. To obtain 
your copy write, Power, 
Reader Service Department, 
330 W 42nd St, New York 
36, N. Y. 











(More Reports From the Field, p 234) 
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Melvin Nissen (left) plant su- 

perintendent Graettinger, 

lowa, and Standard Oil lubri- 

cation specialist R. R. Spargo 

inspect maintenance records. 

Assisting customers with lubri- 

cation problems is something 

for which Bob Spargo is well 

qualified. He is a mechanical 

engineer with a degree from 

lowa State College and a 

graduate of the Standard Oil 

Sales Engineering School. Bob 

has been providing lubrica- 

tion technical assistance to " r 

Standard customers for nearly 

nine years. Customers find his ¢ .s abt % v + e 
experience and training pay a '’ Fe @, ly 


off for them. 





How STANDARD D&G Oil helped lick 
ug T 44 uefive problems in one plant 


Excessive deposits, excessive maintenance, high oil consumption, were 
among problems solved by change-over to STANDARD D&G Oil 
at Graettinger, Iowa, Municipal Light Plant 








Three years ago the Graettinger Municipal 
Light Plant began using Stanparp D&G Oil. 
Prior to this change-over, good engine per- 
formance was hampered by: 
1. Excessive carbon deposits 
2. Excessive port carbon 
3. Stack fires 
4. Ring sticking 
5. High oil consumption 
The plant averages 4.3 million HP hours of 
operation annually. Before changing to 
StranparD D&G Oil, ports had to be cleaned 
several times a year. Now, with STANDARD 
D&G Oil in the engines, ports aren’t touched 
between annual overhauls. Ring sticking and 
piston and cylinder deposits are virtually 
eliminated. All of this has been accomplished 
while continuing the use of low cetane, low 
gravity fuel. 
Good management, careful maintenance and 
Stanparp D&G Oil have teamed to deliver 
this performance at Graettinger. Maybe you 
would like to use StranpARD D&G Oil to obtain 
similar performance from your engines. A 
Standard Oil lubrication specialist is nearby 
in any of the 15 Midwest and Rocky Mountain 
states ready to show you. Call him. Or write 
Standard Oil Company, 910 South Michigan 
Avenue, Chicago 80, Illinois. Standard man Bob Spargo (left) and plant super- 
intendent Melvin Nissen inspect piston through 
crankcase inspection plate hole. With STANDARD 
Quick facts about D&G Oil, light plant has cut oil consumption in half. 
Piston of one of F-M en- STANDARD D&G OIL 
gines at Graettinger 
Light Plant. STANDARD Made from highest-quality solvent-refined stock. 
D&G Oil has kept main- Contains additives which impart superior deter- 
tenance down, cut pis- gent-dispersant and anti-corrosion properties. 
ton and liner wear. Anti-foaming. 


Oxidation resistant. STAN DARD STANDARD OIL 


Recommended for use (1) with economy fuels, (2) 


in extreme-load and/or low temperature service. _ COMPANY 


(Indiana) 























TECHNICAL BRIEFS atin 


FUEL ELEMENTS 
Latest engineering developments for busy power men GAS TURBINES 


SOLAR ENERGY 





are presented to help assess the problem 
of site selection. 

Particular mention should be made 
of the behavior of waste gases from an 
elevated source under stable atmos- 
pheric conditions, since it is in these 
instances that diffusion formulae are 
subject to greatest error. 

It should be noted that meteorological 
Temperdture ee factors alone seldom permit a categori- 

cal determination of the suitability of 
a site. Type of plant operation must 
also be considered. NESC paper No. 6. 


Wind —> 


{A) Strong lapse condition (looping) 


Height >. 





(8) Weak lapse condition (coning) 


~ 
> att 4 nail 
on 


oe S% ‘ : 
nS eee .2 . Waste disposal as related te site selec- 
SAIC - AS - tion. By Arthur E Gorman, U.S. Atomic 


4-4 
me wr 3 


SSeee tt Energy Commission. 
. Experience has shown that one of the 
Temperature —> most important considerations in selec- 
tion of a site for a plant using atomic 
(C) Inversion condition (fanning) energy or nuclear products is its suit- 
ability for storage and disposal of radio- 
active and toxic wastes. As the industry 
on a competitive basis moves nearer to 
populated areas, problems in disposal 
of these wastes will become increasingly 
serious. Accordingly, waste disposal as 
related to plant location needs to be 
evaluated so that proper decisions may 
be made for layout of structures and 
design of process and clean-up facili- 
ties. This is particularly true of new 
power reactors and chemical plants for 
processing spent-fuel assemblies. 

As a result of extensive research and 
development sponsored by the Atomic 
Energy Commission, it is believed that 
new plants and facilities for many 
peaceful uses of nuclear energy can be 
built reasonably near populated areas 
without hazard to persons or property 
in the vicinity. NESC paper No. 3. 
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Temperature —» 


(D) Inversion below, lapse aloft (lofting) 
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Temperature —» 


(E) Lapse below, inversion aloft (fumigating ) 


Height —> 
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Reactor site selection. By C H Topping, 
Temperature —> E I duPont deNemours and Co. 

‘Dash line represents dry adiabatic rate An efficient, systematic method has 
been worked out for selection of com- 
mercial plant sites for the chemical in- 
dustry. Steps involved are described 
together with type of data normally re- 
quired. The typical procedure was read- 


. ~ ily expanded to fit the search for a 
How meteorology affects reactor site CHOICE —eacivr sie wich tater became th 
Savannah River Plant. Thorough inves- 
tigation of significant factors made it 
certain that within the prescribed 
region no other site more nearly met all 
requirements and had fewer undesirable 
characteristics. NESC paper No. 


WASTE-GAS behavior when discharged from an elevated source is important today 


Meteorology as related to reactor site tities of this waste material is discussed 
selection. By Fred D White and Donald __in relation to site selection. Main 
H Pack, U.S. Weather Bureau. meteorological parameters of wind di- 

The routine release of radioactive rection and speed, atmospheric stability 
gaseous wastes as well as the possibility and precipitation are also discussed. 
of an accidental release of large quan- Some atmospheric diffusion formulae More Technical Briefs, turn page > 
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Painting, courtesy Power Magazine 
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Color Code —> 





identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 
Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 


JOHNS -MANVILLE 


JM 
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and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 


Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man- 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 


Here are seven of the 
metals available and 
their color identifications 


Zinc-coated 
steel— 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless— 
green 


Type 347 
Stainless— 
lue 


Monel— 
orange 


Copper— 
brown 


Aluminum— 
aluminum 


Johns-Manville SPIROTALLIC GASKETS 





More TECHNICAL BRIEFS 












































THREE TYPES of reactor fuel elements—flat, curved, corrugated 





Begins on page 164 

















Basic requirements for reactor fuel elements 


Fuel elements for nuclear reactors. By 
John B Anderson, Combustion Engi- 
neering, Inc. 

A general discussion is presented of 
basic requirements for fuel elements 
for nuclear reactors and of heat trans- 
fer characteristics affecting selection of 
a fuel-element design. This is followed 
by a presentation of typical fuel ele- 
ments along with a discussion of their 
potential performance and applicability 
in line with basic requirements and heat 
transfer factors discussed earlier. 

Among types of elements discussed 
are plate-type, cylindrical and special 
geometrics—twisted-ribbon, fuel matrix 
with coolant passages, pebbles and berl 
saddles, and molecule. NESC paper 
No. 78. 


Fuel-element design. By C E Weber, 
General Electric Company. 

Fuel elements are the key to develop- 
ment of improved nuclear power plants. 
These important reactor components 





Gas turbines 


Application of internal liquid cooling 
to gas turbine rotors. By Sumner Al- 
pert, Ralph E Grey and Delson D Drake, 
Solar Aircraft Co. 

Application of internal liquid-cooling 
to the rotor and blades of a gas turbine 
allows inlet gas temperature to be in- 
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are discussed as a generic class from 
the point of view of a metallurgical 
engineer rather than a solid-state physi- 
cist or process metallurgist. Factors 
that may limit performance and their 
interrelation are covered. 

Basic requirements to be met for suc- 
cessful operation and against which per- 
formance can be measured are sum- 
marized. Temperature and_ specific 
power limitations are considered for a 
typical element with temperature-sensi- 
tive criteria. NESC paper No. 116. 


A conceptual design and cost study for 
chemically processing irradiated reac- 
tor fuels. By Sidney M Stoller, Vitro 
Corporation of America. 

Although much of the technology and 
any reference to actual cost data ex- 
perienced in government plants are gov- 
erned by security classification, it is 
possible to report on a conceptual-de- 
sign study conducted to establish costs 
of construction and operation of a small- 





Directions for ordering papers are given on page 260 


creased and alloys low in strategic ma- 
terials to be used. 

Cold-air tests, hot tests and endur- 
ance tests totaling 100 hours have been 
run on a single-stage turbine. Aerody- 
namic and thermodynamic data corre- 
lated well with expected values. Me- 
chanical performance was satisfactory. 
ASME paper No. 55-A-202. 
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CYLINDRICAL fuel elements are also used for some reactors 









































OTHER FORMS of cylindrical fuel elements 


scale chemical-processing facility. This 
facility is designed to operate as a cen- 
trally located plant equipped to handle, 
as feed, fuel elements of different com- 
positions and of different enrichments. 
Discussion of the costs, as well as the 
effect on cost of changes in individual 
process variables, is included. 

A description of conceptual design, 
giving general principles to be followed 
in setting up design criteria for a com- 
mercial reprocessing facility of this 
type, including discussion of layout, 
process equipment, and auxiliary serv- 
ices, is included. NESC paper No. 148. 





Tests of an experimental coal-burning 
gas turbine. By D L Mordell and R W 
Foster-Pegg, McGill University. 

This first series of tests firmly es- 
tablishes that the exhaust-heated cycle 
is a feasible mode of operation for a 
coal-burning gas turbine. It was also 
shown that the machine is particularly 

(Continued on page 252) 
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I-R Condenser and Pumps 
Serve Oklahoma Gas & Electric’s 


OUTDOOR GENERATING STATION 


*A Wie BT 


Ss 
weve ‘anws"? a 


Close-up of OG&E Arbuckle Station at Sulphur, Okla., showing two Ingersoll-Rand circulating 
water pumps delivering cooling water to the cooling tower. 


UT into service early in 1953, the 81,500 kw Arbuckle Station of 

Oklahoma Gas & Electric Co., at Sulphur, Oklahoma, is the 

first completely outdoor-type station — as well as the largest single 

generating unit — in the OG&E system. More than two years of 

successful operation have now démonstrated the soundness of the 
Ingersoll-Rand two-pass, 60,000 sq. ft. rectangular 


station, design as well as the dependability of all components. surface condenser installed beneath the 66,000 kw 
; , ‘ j turbine generator. 
Ingersoli-Rand equipment in service at Arbuckle Station includes the 


following: 
One 60,000 sq. ft. surface condenser with I-R air ejector and priming 
ejectors, 


Two circulating pumps, 30,000 gpm, each driven by 750 hp 450 rpm 
motor (shown in photo above). 


Two 1300 gpm vertical condensate pumps. 


Two 5-stage double-case type boiler-feed pumps, 755,000 lb/hr, 1235 
psi head. 


Two 300 gpm make-up pumps. 
One I-R fire pump, and one 200 cfm service air compressor. 


For power plant equipment of proved dependability and long-range 
economy, specify Ingersoll-Rand. Your I-R representative will be glad One of two I-R 5-stage double-case type boiler-feed 
to assist you on any pumping, compression, evacuation or condenser pumps, driven by 1750 hp 3600 rpm motor. 


Ingersoll- -Rand 


11 BROADWAY, NEW YORK 4, N. Y. 10-309 














PUMPS * COMPRESSORS * CQNDENSERS * VACUUM EQUIPMENT * GAS & DIESEL ENGINES * ROCK DRILLS * AIR & ELECTRIC TOOLS 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed fo solve plant probiems 


Published monthly as a service to readers 





REFRIGERATING MACHINE. Compressor and electric motor, 
hermetically sealed in single cell, provide simplified installa- 
tion at lower cost, eliminates the need for foundations 


SUPPLY LINES for central air-conditioning system are com- 
pared to conventional low-pressure system, left, and to a 
double-duct system, right. New method saves rental space 


New refrigeration machine, conduit system for modern air conditioning 


301 + Hermetic centrifugal refrigerating machine is de- 
signed to reduce installation cost, provide simple pushbutton 
operation and give maximum efficiency for large air-condi- 
tioning systems. Compressor and electric-motor drive are 
united in a single casing. On-the-job assembly of compressor, 
gears and motor is eliminated—an important factor in reduc- 
ing installation cost. The lightweight machine is extremely 
quiet, virtually vibrationless, according to manufacturer. It 
requires no foundation—can be located on upper floors or 
roof of a building. 

First models will be available in 30 different capacities 
ranging from 100 to 325 tons. Multiple units can be used for 
larger capacity requirements. Once put into operation by 





For more data on these items, use post cards page 177. Identify your request with item number. 


the start-stop button, the machine adjusts automatically to 
refrigeration load—maintaining exactly the required chilled- 
water temperature. 

Manufacturer offers a new conduit-type central air-con- 
ditioning system for use with these machines or with other 
types of refrigeration equipment. In this system conditioned 
air is sent at high speeds through conduits, shown in photo 
above, right. Small copper pipes bring chilled or warm water 
to a coil in the room apparatus—permitting individual con- 
trol of space temperature through a thermostat regulating 
the water flow. Editor’s note: For data on absorption refrig- 
erating machines see February Power, p 164. 

Carrier Corporation, Syracuse 1, New York 





Canned motor pump gives heads to 230 ft 


302 + Series DE Chempump, a 3-hp canned unit, is designed 
for leakproof handling of corrosive, toxic, explosive, radio- 
active and other hard-to-handle liquids. Basically a two- 
stage pump, the pumping chambers can be piped in series, 
photo, left, or parallel for compact high-head or high-volume 
pumping. Over-all size is less than 2 x 1 x 1% ft, yet it 
delivers heads to 230 ft. 

Manufacturer states that unit is already in extensive serv- 
ice handling titanium tetrachloride. It is available in cast 
iron, cast steel, 300-series stainless steel, Monel and Car- 
penter-20. Standard temperature and pressure limits are 
450 F and 300 psi, respectively. Further information is avail- 
able on request to the manufacturer. 

Chempump Corp, 1300 E Mermaid Lane, Philadelphia, Pa. 


More Equipment News, turn page & 
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THE CASE HISTORY—Two 
Crane 250-pound iron body angle 
valves—6-inch (shown) and 5-inch 
size—scored this exceptional serv- 
ice record. 


They were installed in 1915 on 
the main steam leads from boilers 
in the plant at Delavan, Wis., now 
occupied by The George W. Borg 
Corporation. In 40 years’ uninter- 
rupted service these Crane valves 
never failed to operate properly nor 
caused a shutdown. With but rou- 


No time out for this CRANE valve 
in 40 years on main steam service 


ib 


i 
i 
. ' 


i 
| E 


@. 


tine maintenance, they opened fully 
and were seated tight with ease 
under infrequent operation. Work- 
ing pressure of boilers was origi- 
nally 150 psi. —later reduced to 75 
psi. This year, both valves were re- 
tired. The new replacements are 
Crane quality valves, of course. 


Crane iron valves in particular 
need no introduction to thrifty 
buyers. In all grades, Crane iron 
castings generously exceed the re- 
quirements of equivalent A.S.T.M. 





specifications. Crane Ferrosteel, for 
instance, used in 250-pound valves 
is 35% stronger than ordinary cast 
iron. 

In any pressure class, you’ll find 
Crane quality outstanding. Choose 
from complete lines of gates, globes, 
angles and checks. 

Your Crane Repre- 
sentative can give 
valuable help in 
specifying and 
ordering. 


CRAN E VALVES & FITTINGS 


PIPE ¢« KITCHENS e 


PLUMBING e 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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More EQUIPMENT NEWS 


TUBE-IN-STRIP mill product can be in- 
flated in a coil of any length. Lower 
half of coil above has been uninflated 





TWO VIEWS show a section formed for 
possible use as evaporator shell or shelf. 
Product can be inflated on one side only 


Heat exchanger tubes are made of single metal sheet 


303 + New mill product is in the form 
of a single strip or sheet of solid cop- 
per, brass or aluminum in which tubes 
are inflated to desired running lengths 
in a wide variety of shapes or sizes. 





dog point setscrew 


follower 


i ies 


inner sleeve 


Designated as Tube-In-Strip, the 
product is said to have immediate use 
in the heat exchange field—including 
refrigeration and air conditioning, 


chemical, food and petroleum process- 


For more cata on these items, use post cards page 177. Identify your request with item number. 


piston rings _— outer sleeve 


=, 





a 





cast pipe 


cup point setscrew 


Expansion joints for pneumatic materials-handling systems 


304 + These joints, made for 4, 5, 6 
and 8-in. ID Ashcolite pipe and classes 
C and D cast-iron pipe, are said to give 
air-tight connections for long pipelines. 
They accommodate axial expansions up 
to 1% in. per joint. 

Peripheral fitting of expansion joint 
sleeves over pipe ends minimizes wear 
by removing entire assembly from the 


flow of materials. An air tight seal is 
assured by two inner-sleeve piston rings 
riding on the outer sleeve. 

Units attach directly to plain-end pipe 
without adaptors. Sleeves are secured 
to pipe ends by cup point setscrews. 
Dog point setscrews in outer sleeve act 
as positioning guide during installation, 
prevent joint from pulling apart. 


The Allen Sherman-Hoff Co, 259 E Lancaster Ave, Wynnewood, Pa. 
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Begins on page 168 


ing, water heaters and coolers, radiant 
panel heating, among others. 

The product is made of one piece of 
metal only. It can be inflated into con- 
tinuous running lengths of tube spaced 
as close as 14 in. and even closer in 
some instances. Inside tube diameters 
can vary from approximately 3/16 to 
54 in., inclusive, when unexpanded. 
Tube wall gage can vary from .0025 in. 
to whatever the inflation equipment per- 
mits. Tube diameters can be varied 
within a single piece of metal—that is, 
made all alike, or with each adjacent 
tube of different size, or with one side 
flattened. Thus, design opportunities 
are unlimited. 

Tube-In-Strip will ordinarily be 
shipped uninflated in coils. This is pos- 
sible, manufacturer states, because in- 
flation techniques are flexible and gen- 
erally simple. Example: for thin-walled 
tube air pressure may be entirely ade- 
quate while for heavy walls hydraulic 
means of inflation may be better. 

All tubes in a given width of strip 
can be inflated simultaneously or as 
desired. Free inflation produces a round 
tube. A profile die, or free inflation 
between flat pieces, holding the metal 
in restraint, is used for dimensions and 
contours other than round. 


Revere Copper and Brass Inc, 
230 Park Ave, New York 17, N. Y. 








Nuclear battery 


305 + Single-cell battery con- 
verts nuclear energy directly into 
electricity through a special solid 
dielectric. It is applicable, for 
example, to electronic photo flash 
units, in combination with an 
electrostatic generator. 

The battery delivers 17,000 
volts per cell with a maximum 
current of one millimicroampere. 
Unit’s diameter is 1 in., height 
1% in., weight, 5 oz. Usefulness 
as a power source can be seen 
from its 25-yr half-life, high volt- 
age and linear charging rate. No 
chemical reaction takes place— 
it can be used in temperatures 
from -65 to +-65 (C. Details from 
Radiation Research Corp, 140 E 
59th St, New York, N. Y. 











Valve developments, mechanical 
transmission news, turn page > 
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YOUR DIESEL LUBE OIL 


al 
A DELAVAL “PURI-FILTER’ 


adds up to greater 
EFFICIENCY... ECONOMY... PROFITS! 


Just one machine—the De Laval “Puri-Filter”—can 
give your diesel lube oil the full treatment! 


The “Puri-Filter” keeps oil dry... keeps it clean... 
removes solid contaminants and gum-forming solids 
... takes out colloidal carbon and other minute 
solids down to one micron (0.000039 in.) in size! 


And it does all this with one pass...without affect- 
ing oil-soluble additives! 


There’s more! The De Laval “Puri-Filter” helps pre- 
vent ring sticking...prolongs oil life...stretches 
intervals between ring cleaning...gives you oper- 
ating economy and efficiency all down the line. 


Get all the money-making facts now...write for 
the “’Puri-Filter’ Bulletin today! 


gee pepteaia 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Calif. 
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More EQUIPMENT NEWS 


Got a valve problem? 


Shut-off solenoid valve 


306 + This 34-in. general purpose 
2-way valve has full area port, forged 
brass body and bonnet. Internal pilot 
operated, it is available normally 
closed, opens when solenoid is ener- 
gized, or normally open, opens when 
solenoid is de-energized. It can be 
mounted in any position. 

Unit handles oil, water, gas, etc up 
to 125 psi. Continuous duty Class A 
coils require 10.5-watts ac or 10-watts 
de to operate. Units are equipped 
with either pressed steel, water-tight 
or explosion-proof solenoid enclos- 
ure. Full details from manufacturer. 

Automatic Switch Co, 391 
Lakeside Ave, Orange, N. J. 





Begins on page 168 





Water-pressure reducing valve 


307 + Direct-operated unit can reg- 
ulate water flow to such fast-acting 
equipment as flushometers and snap 
cocks. It incorporates a high-pres- 
sure molded diaphragm and heavy 
spring chamber construction for 
operation in the reduced pressure 
range between 30 and 80 psi. 

Unit is especially designed for 
dead-end water service where flow 
is intermittent and subject to abrupt 
fluctuations. Claimed features in- 
clude balanced single seat to mini- 
mize variation in delivery pressure 
and packless construction. 

Spence Engineering Co, Inc 

Walden, N. Y. 


For more data on these iteins, use post cards page 177. Identify your request with item number. 


Check these three developments 


Diaphragm flow valve 


308 + Straight-through flow with no 
dam to trap suspended matter is a 
claimed feature of this diaphragm 
valve. It is useful for two-way con- 
trol of acids, oils, alkalis, slurries, 
most hard-to-handle fluids. 
Diaphragm is molded in the “as 
closed” position to save maintenance 
costs by cutting down strain when 
valve is tightly closed. No packing 
is necessary—fluid cannot come in 
contact with valve stem or working 
parts under normal conditions. 
Available in sizes from ¥% to 14 in. 
for threaded or flanged connections. 
Stockdale Engr Co, Dept 107, 
Box 144, Haddonfield, N. J. 





Gear drives conform to NEMA standards 


309 + Completely new line of Gearmotors and Motogears 
are in keeping with new NEMA motor sizes—deliver more 
horsepower per pound. Compactness is achieved through a 
unique arrangement of hardened gears. Ratio changes are 
simplified through use of only one low-speed gear set per 
drive size. Manufacturer states that all operating parts are 
readily accessible. 

Oil-tight design is accomplished by means of a one-piece 
housing with just an input cover and two shaft openings. 
Seals prevent dirt from entering the housing. 

An integral, positive-locking backstop is available—can 
be installed at any time without additional parts or modifica- 
tions. Gearmotors range up to 30 hp, Motogears up to 60 hp. 
Output speeds range from 280 rpm down to 6 rpm. For more 
details request bulletin 2447 from manufacturer. 

Link-Belt Co, 307 N Michigan Ave, Chicago 1, II. 


For recent electrical developments, turn page > 
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G-E Type AK-1-50 Electrically Operated Air 
Circuit Breaker, 1600-amperes, 600 Volts, 
A-C. One pole shown. Made by General 
Electric Company, Low Voltage Switchgear 
Department, 6901 Elmwood Ave., 
Philadelphia, Pa. 





Here is the General Electric Type AK-1-50 Electrically Operated 
Air Circuit Breaker, 1600-ampere frame size used to protect low- 
voltage systems. The picture shows one pole of the contact, and 
in order to photograph it, the housing and the arc-quencher parts 
were removed. Note the Revere Extruded Shapes, and Rectangular 
Rod. There are three shapes, and one size of bar, all in copper, 
because copper has the highest electrical conductivity of all 
commercial metals. 

If these shapes had to be “hogged” out of bar, they would be 
gti due to the machining time, and the scrap generated. 
While copper scrap is readily salable at good prices, it is costly 
from the machining standpoint. Extruded shapes by Revere, pre- 
formed to the desired contours, usually reduce machining to a 
cutting-off operation, plus such minor details as drilling which 
cannot be done during extrusion. Shapes naturally cost more per 
pound than bar or rod, but the ultimate saving makes up for the 
difference and more, sometimes several times. 

Are you doing much machining of copper? If so, look into 
Revere Extruded Shapes. They may save money, and speed up 
production as well. See the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
—Sales Offices in Principal Cities, Distributors Everywhere 
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More EQUIPMENT NEWS 


Five products of interest in the electrical field 


Flat-plate motive power batteries 


310 + New line of flat-plate batteries are designed for 
use in electric industrial fork and lift trucks, mine loco- 
motives, power and marine applications. 

Designated as Powerclad batteries, they are triple in- 
sulated. Lower first cost is claimed by manufacturer. 

Positive plate grids, photo above, are constructed of 
Silvium—a patented corrosion-resistant alloy. Vitrex and 
perforated polyvinyl chloride retainers, a polyethylene 
insulating strip and deeply-grooved microporous rubber 
separators are used to achieve positive plate insulation. 
Further information may be obtained by writing manu- 
facturer. Dept PC, Exide Industrial Division, 


The Electric Storage Battery Company, 
Box 8109, Philadelphia 1, Pa. 


Don’t miss these items and many others appearing on pages noted below: 


oa 


Tube-expander drive p 182 Impulse steam trap 


174 


Begins on page 168 


15-kv indoor current transformer 


311 + Butyl-molded instrument transformer, the JKM-5, 
is designed for metering and relaying applications. It 
supersedes the older type JKR-5 single-secondary design. 

New unit meets the 110-kv impulse level and for most 
ratings will stand continuous operation at 150% of rated 
current—50% more than the older type unit. It is avail- 
able in all standard single-primary current ratings from 
10 to 800 amp. No porcelain bushings are required. The 
butyl serves as insulation, support and casing. 

General Electric Company, Schenectady 5, N. Y. 


Air-cooled electric generating sets 


312 + Two units—3500 and 5000 watt ac sizes—have 
been added to company’s heavy-duty line of generating 
equipment. Both models are powered by a 2-cylinder, 4- 
cycle air-cooled gasoline engine. Both are available in 
60- or 50-cycle; 115, 230 or 115/230 volt, single phase, 
and 230 volt, 3 phase, 3 wire. There is a choice of stand- 
ard remote control, portable or manual starting models. 
Generators are directly connected to the engines for per- 
manent alignment. Details on request to manufacturer. 


D W Onan & Sons Ine, Minneapolis 14, Minn. 


High-voltage germanium rectifiers 


313 * These dc power sources are rated at 500-kw out- 
put at voltages ranging from 65, 150 and 250 volts and 
up. They can be installed in multiple—thus offering wide 
flexibility. Efficiencies up to 95%, combined with high 
power factor and close inherent regulation, are features 
claimed by manufacturer. Request full details. 


Rapid Electric Co, Middletown Rd, New York, N. Y. 


Totally-enclosed fan-cooled motor 


314 + Improved rerated motor conforms to new NEMA 
dimensional standards. Housing and end-brackets are 
made of solid cast iron, ribbed frame. It is suited to use 
where noncombustible dust and moisture are prevalent. 
Electro Dynamic Motor and Generator Division, 
General Dynamics Corporation, Bayonne, N. J. 





New coagulant aids 182 
Temperature controller 184 
Instrument air regulator 186 
High-temperature brazing flux 186 
Adjustable pressure switch 188 
Bimetallic dial thermometer .p 188 
Submersible receptacles 19] 
Steel-plate exhausters 192 
Pipe insulation wrapper 192 
Solenoid-operated valves 194 





For more details on these items, use post cards 
p 177. Identify your request with item number. 


p 184 
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PACKAGE UNIT TYPES | 


«Vog 


for modern Steam Generators 


Types and Sizes for Every Power, 
Processing and Heating Requirement 


Steam costs too high? Then it’s high time to replace outmoded 
boilers with modern Vogt steam generators of the type and 
size to exactly fit in with specific operating conditions. 

Vogt steam generators are designed to give maximum rating 
in minimum space, with high efficiency and low maintenance 
expense. They are available in bent tube types and straight 
tube, forged steel sectional header types for solid, liquid or 
gaseous fuels burned singly or in combination. 

Package units range from 10,000 to 30,000 pounds capacity 
and custom built units are obtainable in the larger capacities. 
Many installations in successful operation are proof of Vogt’s 
ability to give effective help in the solution of steam gener- 
ating problems, Bulletins may be had upon request. Address Dept. 24-BP. 





HENRY VOGT MACHINE CO. 
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4& MORE “BUFFALO” FANS DELIVER 
688,000 CFM POWER PUNCH 


at Encina Station of San Diego Gas & Electric Co., Carisbad, Calif. 


FORCED AND INDUCED DRAFT Call on “Buffalo” know-how and equip- 


The two “Buffalo” Double Width Fans on ent for satisfaction in any mechanical 
the left deliver up to 137,500 cfm combus- draft problem you may have. Your near- 
tion air. On the right are two “Buffalo” by “Buffalo” Engineering Representative is 
I.D. Fans (capacity, 206,500 cfm) discharg- | ready and qualified to help you. 

ing the boiler gases to the chimney. Write for full details today! 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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I want details on these New Products: 


Ry TE 4 eS SS 


Send me these FREE Bulletins: 


Lisesd Lins Ritel hac Dtbid Aiteall Slecd bisa Lene 


Please use before July 1, 1956. Vold efter this date. 3/56 














To get more info 
on new equipment 


I want details on these New Products: 








or FREE copies eee Ree 5 epee yaaa Fala GR 


Send me these FREE Bulletins: 


of latest bulletins a ae 


Please use before July 1, 1956. Vold efter this date. 3/56 














follow these 
easy steps 


Preceding pages tell you what's new 


! want details on these New Products: 


re | RE, UE SR 


Send me these FREE Bulletins: 


5 Ee ae a ae kp | 


Please use before July 1, 1956. Void after this date. 3/56 


in plant equipment. Each item is num 





bered. For more details on any item, a 





write its number here 





New free bulletins are listed and 
numbered, beginning on back of this 
page. To order those you want, write 
POWER: item number-here —do not 


use manufacturer's bulletin number 





Home Address 
Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 


City & State 
GO 06 08.06 640 66.0 0ccdnnns nee 6 e6dkh sceesedbeSa dab sdeeseccooesunesees 
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AIR CONDITIONING AND VENTILATION 


Dust control from coal-handling operations. 
Illustrated 4-p bulletin 651-D discusses use 
of local exhaust ventilation and cloth-tube- 
type dust collectors. Contains diagrams, 
case histories. Wheelabrator Corp, 1054 S 
Byrkit St, Mishawaka, Ind. 


Blowers made of unplasticized rigid poly- 
vinyl chloride are designed for expelling 
corrosive air, fumes and gases. Photos, 
complete specs in descriptive bulletin 102. 
Industrial Plastic Fabricators, Inc, Nor- 
wood, Mass. 


Industrial fans provide full-range coverage 
of air and material-handling problems. 
Illustrated 72-p bulletin 5306-H describes 
wheel types, arrangements, construction, 
modifications, etc. American Blower Corp, 
Detroit 32, Mich. 


ELECTRICAL CONTROLS 


Automatic controls for heating, refrigera- 
tion, air conditioning, industrial applica- 
tions are detailed in illustrated 52-p 
bulletin 856. Contains data on various pres- 
sure controls, temperature controls, limit 
and fan controls, boiler feedwater pump 
controls, liquid level controls, etc. The 
Mercoid Corporation, 4201 Belmont Ave, 
Chicago 41, Ill. 


Rotary switches for operating ammeters, 
voltmeters, frequency meters; for such con- 
trol functions as synchronizing, tempera- 
ture indicating and on-off operations; for 
controlling circuit breakers, transformer 
tap changers, motor-operated rheostats, 
etc, are described in 8-p bulletin 14B8112. 
Allis-Chalmers Manufacturing Co, 952 S 
70th St, Milwaukee, Wis. 


ELECTRICAL EQUIPMENT 


Visual alarm systems is title of illustrated 
32-p bulletin. Describes various types of 
annunciators; includes charts, schematic 
wiring diagrams, full specs. The Autocall 
Company, Shelby, Ohio. 


Distribution transformers. Standard sta- 
tion-type, liquid-filled units range from 150 
to 500 kva. Illustrated 16-p bulletin 136 
contains charts showing performance data, 
dimensions, weights for single and three- 
phase transformers, both oil- or askarel- 
filled. R E Uptegraff Manufacturing Co, 
Scottdale, Pa. 


Panelboards. Illustrated 75-p bulletin 3-205 
includes engr data pertinent to panelboard 
installation and selection. Contains photos, 
drawings, diagrams, full specs that describe 
features and construction of each unit. 
Federal Pacific Electric Co, 50 Paris St, 
Newark 1, N. J. 
(Continued on page 244) 
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less hammer 
and 
cage wear 


Take a careful look at the illustration above. See how 
most of the size reduction of the coal takes place in 
zone 1 by free air impact, breaking along the lines of 
natural cleavage. Only after particle size has been greatly 


reduced does the coal reach zone 2, where hammers force 

it through the screen bars. Due to several adjustable 

features the operator has the option of various product 

sizes, making this the ideal coal preparation crusher for LE 
stokers, pulverizers or cyclone furnaces. Parts wear and VERSIB 
power consumption are held to a minimum. And re- RE 


member, the reversible feature greatly increases hammer 


life and eliminates down time and labor cost of manually HANME MIL 


turning hammers. 
PENNSYLVANIA CRUSHER DIVISION 
Bath Iron Works Corporation * West Chester, Penna. 
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believes you shouldn’t take it with you 


> | sAW A CARTOON not long ago of a funeral pro- 
cession, including an armored truck. The kind used 
to carry payrolls. A bystander is saying, “I see 
Mortimer decided to take it with him.” 

This cartoon indicates a condition of wealth as 
we normally think of it. We all know what the by- 
stander means. Because of its very contrast, it 
brought to mind the death of my old friend Ed 
Pritchard. Ed was rich—but not in money. His 
wealth lay in his wisdom and his earnest desire 
to share whit he learned. 

Ed loved people. Particularly young people. A 
lot of kids trying to get an engineering education 
found that out. He gave them much of his time 
and, I suspect, some financial help. Especially 
those going to night school or taking correspond- 
ence courses. 

Men working with him knew, when there was a 
difference of opinion, his dignity and good humor 
would never fail to close the gap. He wasn’t wor- 
ried about his “place in the sun.” Ed knew unseen 
bearings help keep turbines humming. 


I remember in particular the change he made in 
young Pete Hassler. Pete was a fairly new man in 
the engineering section of our plant and soon was 
known for his ability to rub people the wrong way. 
He felt he wasn’t getting enough credit, I suppose. 
He was a bright boy, but his mental attitude was 
strangling his true ability. 

Ed went out of his way to spend a lot of time 
with young Hassler. He didn’t give him any lec- 
tures on getting along with people. No moralizing, 
or anything like that. He simply made Pete realize 
that, in our plant and in our community, Hassler 
the man was just as important as Hassler the engi- 
neer. 

Pete was good material. Ed knew it. He used 
what you might call “Human Engineering” to teach 
Pete about the good life, showed him that content- 
ment, true happiness, all the other things we really 


” 


want don’t come with a price tag. 

They’re free—and we begin to get them when we 
first experience the flush of real pleasure that comes 
from unselfish giving of our time and talents. 
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The risk is too great 
—clean it right 


You don’t take risks when men, 
equipment, and lost production time 
are involved. That’s why more and 
more companies are investigating the 
methods and firms used in_ their 
chemical cleaning. They know it’s 
work for experts. 

What are they concerned about ? 
l‘irst, they want to know they are 
getting the benefits of experience. 
These benefits include down- 
time and more thorough cleaning. 


less 


Dowell has this experience with over 
15 years and 10,000 boilers alone to 
their credit. In saving downtime, 
Dowell often cleans equipment while 
it is in Operation, 


Next, these companies want to be 
sure their men and equipment have 
the greatest possible _ protection. 
Dowell excels here, too. lor safety 
is foremost in the Dowell engineer's 
mind. Thoroughly trained, he uses 
only the latest safety methods and 


equipment. He works closely with 
your safety personnel to establish 
safest possible working procedures. 
Be sure you are getting maximum 
results with maximum protection in 
your chemical cleaning 

Call the Dowell office near you. 
Dowell engineers are ready to dis- 
cuss and help you with your cleaning 
problems any time, at no obligation. 
Or write Dowell Incorporated, Tulsa 
1, Oklahoma, Dept. C-23. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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Solution 


for a 
“PACKAGE” 
of Pump 


Problems 


One of six Deming Turbine Pumps in 
condensate return service at The Morgan 
Engineering Company, Alliance, Ohio. 


Deming Turbine Pumps 


Plant engineers at The Morgan Engineering Company, Alliance, Ohio, leading 
manufacturer of cranes, presses and steel mill equipment, had a ‘‘package”’ 
of pump problems. 


The Job was pumping hot condensate from steel sumps for return to 
steam boilers. 


The Equipment included four obsolete condensate pumps with 3 HP electric 
motors and float controls. 


The Problem was the failure of the original equipment to meet the job require- 


ments efficiently and economically. Proper lubrication of the pump bearings 
was found impossible to provide. Frequent replacements of bearings and 
impellers was necessary. Float equipment gave almost constant trouble due 
to surges of steam. Here was a “package” of problems. 

The Solution started by calling in the local Deming Distributor. Working 
“elbow to elbow” with the plant engineers, it was decided that Deming 
Vertical Turbine Pumps offered definite advantages. 

1. The Deming Vertical Submerged Pumps with floatless controls eliminated the former 
float control troubles. 

2. Only 2 HP electric motors were required by the Deming Turbine Pumps. The former 
condensate units required 3 HP motors. 

3. Trouble in lubricating the bronze bearings of the condensate units was eliminated. 
Deming Turbine Pumps are self-lubricating (with the water flowing constantly through 
the pump when operating). 

4. Using '/3 less horsepower, the Deming Turbine Pumps did more work with a 
minimum of maintenance and at considerably less overall cost of operation. 

Ask your nearest Deming Distributor or write us for a free copy of illustrated 
BULLETIN 4700 on Deming Vertical Turbine Pumps. 


THE DEMING CO. * 547 BROADWAY *« SALEM, OHIO 


CALL YOUR 
DEMING 
DISTRIBUTOR 


for help on pumps! J 


— 





More EQUIPMENT NEWS 


Begins on page 168 


Tube expander drive 


315 + Torg-Air-Matic is an all-air rotat- 
ing type control that will produce 14-ftlb 
torque at 90 psi with maximum consump- 
tion of 1 cfm of air. Only connection re- 
quired for the self-contained unit is the 
operating air hose. 

It is claimed to be the first tube expander 
control to register torque readings directly 
in ftlb instead of arbitrary units of meas- 
urement. This feature eliminates tube over- 
rolling and under-rolling and tube bowing 
is held to a minimum, manufacturer states. 

Basic unit is of pistol-grip design and is 
furnished with an auxiliary handle that 
may be swivelled to any desired position. 

Thomas C Wilson, Ine, 21-11 

44th Ave, Long Island City, N. Y. 


Roof ventilator 


317 + Propeller-type roof ventilator is 
being manufactured with fans from 12 to 
48-in. and capacities from 640 to 22,000 
cfm. Recommended for exhaust duty on 
commercial and industrial buildings the 
unit discharges air in the downward direc- 
tion. Prevailing winds cannot affect dis- 
charge. Shutters are mounted at the bot- 
tom of the unit—away from rain, wind or 
snow. Automatic or motor driven shutters 
are furnished as specified. 

Removal of two cap screws permit the 
lid to be opened for any servicing required. 
Further details in bulletin SDA-143-7, avail- 
able on request to manufacturer. 

The Peerless Electric Co, 
Warren, Ohio 





For more details on these items, use post cards 
p 177. Identify your request with item number. 





New coagulant aids 


321 + These coagulant aids make coagu- 
lants such as aluminum and iron compounds 
more efficient in removing turbidity from 
water. They cause flocs of aluminum or 
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There 14 every reason ond wou t6 the seasow-to 
TEST YOUR TOWER 


Thanks largely to Marley’s “Test Your Tower” crusade, it is generally accepted today 
that the purchaser of a cooling tower is entitled to proof of positive performance. Only a test is 


proof positive—and the best season of the year for tower testing is at hand. 


So if you haven’t done so already, write today for Marley’s technical bulletin, “Test Your Tower”. 
It offers a simple, proven method by which you can determine how closely your actual tower performance 


measures up to specified performance. Such information is well worth knowing, particularly 


in those industries where the whole tempo of operations is closely geared to temperature of process 


cooling water. Knowing your tower’s capabilities and limitations will also 


help you make sound plans for the future if you have purchased a pe ee et 


tower with plant expansion in mind. Cooling Tower Institute 


Whatever your situation, it pays to test, and now is the time, 


Write for your copy of “Test Your Tower” today! 


The Marley Company 


Kansas City, Missouri 
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RIGHT RING! 
LE Alipax is the answer because Allpax can supply the right 


ring for each packing requirement whether it be on valve 
or pump. We make the right kind! 


_ Allpax Rings are furnished to desired specifications in 
either molded, endless form or mandrel cut form with butt 
‘mitre joints. 


¥Y For manufacturers — 
Allpax Rings cut costs and do a better job because 
they are precision-made in a complete range of 
sizes and a wide variety of materials. Right types 
available for each pump or valve requirement for 
whatever material handled. 


y¥Y For replacement — :, 
Accurate dimensions and proper types make re- AG 
placement easier — insure a tight seal without Wwe 
danger of scoring or unnecessary wear on shafts «) 


3 
) 


or valve stems. 


There are Allpax Rings for: 


GENERAL SERVICE HIGH and LOW TEMPERATURE 
PETROLEUM SERVICE ACID and CHEMICAL SERVICE 
STEAM WATER, AIR ETC. 


also TEFLON “‘V”’ and “‘O”’ RINGS 


Each ring precision-made to exacting packing requirements 


LLPA 


se “The Packing that Packs All” 





PACKINGS 7 SEND FOR OUR NEW CATALOG — TODAY! 


A complete line of packing, tools, gasket materials 
Distributors in principal cities. 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N.Y. 





More EQUIPMENT NEWS 


Begins on page 168 





iron hydroxides, which enmesh finely di- 
vided sediment, to form more quickly and 
to settle more rapidly. The materials also 
make it possible to clarify raw water over 
a broader alkalinity or pH range than 
would otherwise be possible. Even without 
coagulants, the aids help in formation of 
larger, faster-settling precipitate in lime- 
soda softeners, manufacturer states. 

Coagulant aids have wide use in clarifica- 
tion and softening of raw waters for boiler 
feedwater and in treatment of many types 
of industrial process waters. 

Hagan Corporation, 
323 4th Ave, Pittsburgh, Pa. 


Impulse steam trap 


316 + Typical applications of Series 40 
impulse traps are on unit heaters, heating 
coils, storage water heaters, kettles, large 
fuel-oil preheaters, dryers, evaporators. 
large platens, autoclaves, heat exchangers, 
etc. They are available in 44 and % in. 
sizes. Larger sizes will be made in the near 
future. 

Features claimed by manufacturer in- 
clude: (1) high capacity at all pressures 
to 600 lb (2) complete stainless-steel body 
and internal parts (3) low pressure opera- 
tion—no orifice change or adjustment is 
required from 0 to 600 lb (4) steam tem- 
perature condensate discharge characteris- 
tics (5) freeze-proof operation against back 
pressure to 50% and (6) ideal for appli- 
cations where dirt and scale are a problem. 
Request bulletin 1746 from manufacturer. 

Yarnall-Waring Company, 
Philadelphia 18, Pa. 





For more details on these items, use post cards 
p 177. Identify your request with item number. 





Temperature controller 


320 + Type 1460 controller is designed for 
positive fluid flow control through dia- 
phragm operated valves, based on tempera- 
ture variations. 

Equipped with an external vapor-tension 
thermal system to actuate the power unit 
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Fewer Parts — 
Mean — 


SOT 


Floorstand Motor Unit .. . control 
anel, motor, limit switch and push 
tton station. 


Simple, durable mechanism of Chapman’s Motor Unit. 
Handwheel remains stationary during motor operation. 


IN CHAPMAN MOTOR UNITS 


Chapman’s simple and rugged Motor Unit gives Installation is fast and simple. The floorstand 
accurate, trouble-free control of large valves and —unit comes completely wired, ready to connect to 
sluice gates. It has approximately half as many leads. Limit switch has micrometer adjustment for 
parts as any other unit. Its simplified design, low — exact pre-setting for seating tightness. Motor 
speed motors and low-ratio, stubtooth gearscom- —_ Units operate smoothly under the most adverse 
bine to give positive operation without drift, in conditions. All units are weather-proof and steam- 
any position and under all conditions. tight. Write today for mew Catalog 51. 


The Chapman Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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DOWN-TIME 
FOR CLEANING 


a. 
. 
+ 
e 
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Strainers 


TYPE “‘K"’ SELF-CLEANING STRAINER 
—For removing large amounts of dirt 
and foreign matter in water only. 
Can be furnished with A-C or D-C 
motor. Available sizes 4” to 24” for 
pressures from 25 to 125 psig. 
Straining baskets available with 
mesh hole dia. 1/32” to 3/8”. This 
strainer cleans itself continuously 
by back-flushing each straining unit 
in turn, with a constantly rotating 
element turning in a cutless rubber 
guide bearing, and supported by an 
external roller thrust bearing. The 
power requirement does not exceed 
¥2 hp in the largest size. 


A4-1 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS ce 


186 


TYPE “A” TWIN STRAINER — for 
water and other liquids .. . available 
sizes 4” to 24” for 125 ib. pressure 
— 4” to 12” for 250 ib. pressure. 
Straining baskets available with 
1/32” to 3/8” mesh. The design 
completely protects the valve screw 
from contact with the liquid being 
strained, protecting it from possible 
corrosion and physical damage from 
foreign matter in the liquid. 

A replaceable neoprene valve ring in 
the vaive disc cleans the valve seat 
as the disc moves across it, insuring 
tightness. 


TYPE “‘V"’ TWIN STRAINER—Specially 
designed for lube oil, fuel oil and all 
viscous liquids. Available sizes 1” 
to 8” for 125, and 142” to 10” for 
300 and 500 psi. Straining baskets 
available with 1/64” to 3/16” mesh. 
This design features oversize strain- 
ing baskets that lengthen the time 
between cleaning periods, and keep 
pressure drop low. An indicator tells 
which chamber is in operation. 


WITH THESE sturdy, dependable Elliott Strainers, 
there’s no need to stop liquid flow for cleaning 
purposes. The type “K” cleans itself constantly 
and automatically. Type “A” and “V” are Twin 
Strainers — while one compartment handles the 
flow, the other is available for cleaning. In addi- 
tion, minimum resistance results in low pressure 
drop... cleaning is quick and easy... and me- 
chanical servicing is simple. Where the flow can 
be stopped temporarily for removal and dump- 
ing of the basket, Elliott Single Strainers may be 
used. For details about the Strainer you need, con- 
tact your local Elliott Field Engineer, or write 
Elliott Company, Accessories Dept., Jeannette, Pa. 


ELLIOTT Company Fc 








More EQUIPMENT NEWS 


Begins on page 168 





in the pilot, unit offers a choice of tempera- 
ture ranges. By simple adjustment it per- 
mits either 100% throttling action or on-off 
snap action within a wide limiting range. 

Two pressure gages and a temperature 
indicator are built into the pilot case. De- 
tails on request to manufacturer. 

Black, Sivalls & Bryson, Inc, 
7500 E 12th St, Kansas City, Mo. 


Instrument air regulator 


322 + Type 73-26 instrument provides 
close regulation demanded for instrument 
air supply in pneumatic instrumentation 
and in other installations requiring ex- 
treme sensitivity of pressure output in small 
volumes of air or other gas. 

The regulator features higher air vol- 
umes, improved corrosion resistance and a 
40-micron phenolic-impregnated cellulose 
filter, It has a minimum pressure drift from 
set point, gives instantaneous response to 
changes in flow rate, manufacturer states. 
It provides easy adjustment to within close 
limits for any pressure within its output 
range. 

Unit can be panel or bracket mounted 
and serviced without removing from air 
line. Available with or without auxiliary 
pressure gage. Connections are %4-in. pipe. 
Maximum input pressure is 300 psig. Max- 
imum output is 40 psig; 100 psig with 
special spring. Body is of die-cast alu- 
minum alloy with stainless and plated-steel 
internals. Details from manufacturer. 

Black, Sivalls & Bryson, Inc, 

7500 E 12th St, Kansas City, Mo. 





For more details on these items, use post cards 
p 177. Identify your request with item number. 





High-temperature brazing flux 


323 + This flux has been produced to meet 
the need for high-temperature brazing of 
chrome and nickel alloys. Stainless-steel 
assemblies used in nuclear energy, jet air- 
craft, automotive and pharmaceutical in- 
dustries are good applications. It is free 
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Insulate electrical apparatus 
with U. S. Switchboard Matting 


Service at indicated voltage guaranteed! 


Factories, mines, utilities, and railroads who must in- 
sulate electrical equipment against dangerous voltages 
find U.S. Switchboard Matting does a full protective 
insulation job. It has been tested over entire areas with 
stated potential to guarantee service at indicated voltage. 
Style E-9838 

U. S. E-9838 Switchboard Matting has been electrically 
tested in accordance with A.S.T.M. Spec. (D178-24), 
spot-tested for 40,000 volts dielectrical strength or bet- 
ter, proof-tested at 15,000 volts over the entire area and 
recommended for use up to 3,000 working voltage. 

In addition, U.S. E-9838 Switchboard Matting is sten- 
ciled on the back —every three (3) feet as follows: 


Mechanical Goods Division 


United States Rubber 
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“Electrically tested in accordance with A.S.T.M. 
(D178-24)” 
Style E-2306 

U. S. E-2306 Switchboard Matting has been electrically 
spot-tested for 20,000 volts and dielectrically proof- 
tested at 7,500 volts and recommended for use up to 
1,500 working voltage. In addition, this grade is sten- 
ciled on the back —every three (3) feet as follows: “Elec- 
trically tested and recommended for 1,500 working 
voltage.” 

Obtainable from any of United States Rubber Com- 
pany’s selected distributors or any of the 27 “U.S.” 
District Sales Offices, or write to us at Rockefeller Center, 
New York 20, N. Y. 
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PHILADELPHIA ELECTRIC COMPANY 


CADWELD 


Adequate grounding on a utility 
power system is of paramount im- 
portance for the protection of 
personnel and equipment. A com- 
plete line of connections has been 
developed with the co-operation 
of Erico Products, Inc., that makes 
it possible for us to use Cadweld 
connections on all of our heavy 
capacity ground circuits. 


THE PHILADELPHIA 
ELECTRIC COMPANY 


CA DWELE 
Erico Products, inc. 


2070 E. Gist Place . Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
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flowing and active in a temperature range 
of 1400 to 2000 F, manufacturer states. 
Air Reduction Sales Co, a div 
of Air Reduction Co, Inc, 
60 E 42nd St, New York 17, N. Y. 


Adjustable pressure switch 


327 +» This switch has a calibrated plate 
that permits visual setting before or after 
installation on a pressure line. A tamper- 
proof indicator inside switch is visible 
through a window in the plate. By means 
of an external adjustment screw, indicator 
can be lined up with desired pressure on 
the plate. Once desired pressure is set, 
screw can be locked in place to avoid 
accidental disturbance. Unit senses any 
system pressure over an adjustable range 
of 15 to 3000 psi; the particular range may 
be covered by one of four classes of switch. 
Barksdale Valves, 5125 Alcoa Ave, 
Los Angeles 58, Calif. 





For more details on these it:ms, use post cards 
p 177. Identify your request with item number. 








Bimetallic dial thermometer 


328 + Instrument is offered for such in- 
dustrial and institutional services as pipe- 
lines, hot-water tanks, storage tanks, ovens, 
air ducts, sterilizers, etc. It is available 
with 3 or 5-in. dials and stem lengths of 
4, 6, 9 and 12 in. Claimed accuracy is 
+ 1% of range—over the entire range. Sep- 
arable wells of brass, steel, type 304 stain- 
less steel or monel are available. Ranges 
of the various instruments run from -40 
to 750 F. All exposed metal parts are of 
arc-welded corrosion-resistant stainless steel. 

There is no ambient temperature effect. 
Over-range protection is 50% up to 500 F 


POWER * MARCH 1956 





POWER °* 


Optimum tube 
tor the i, sa) 


MARCH 1956 


' (pressure) x (diameteg 
(How rare)*x Citi 





The choice of the optimum tubing to use in an ap- 
plication requiring the handling of a specific fluid at 
a definite working pressure involves the considera- 
tion of a number of factors. In addition to tempera- 
ture, tube size, and mechanical strength of the steel, 
such factors as the type of fluid and corrosion re- 
sistance of the steel must be considered. 


A typical case of the importance of these two fac- 
tors involved an installation of Type 347 stainless 
steel. The tubing was exposed to chloride-bearing 
bayou water while conveying methanol and unre- 
acted synthesis gases at 300F and 5000 psi. The 
chloride solution caused pitting corrosion. The 
stresses became localized at the root of the pits 
and reached a sufficient magnitude to cause stress 
corrosion and failure. Croloy 5, subsequently used, 
provided superior resistance to the initial pitting 
and satisfactory service at the desired temperature 
and working pressure and also at a considerable 
savings in cost of the tubing. 





wh @ stress) x Mh 


Zi (% i+ % Cr, fem atmos)4 








It takes an expert to specify the optimum tubing 
for any particular application. And there is no sub- 
stitute for the kind of experience with such prob- 
lems you'll find at B&W. To get the most benefit 
from B&W’s long experience in matching tubes to 
jobs call on Mr. Tubes, your nearby B&W Tube 
Representative. He can help you. 


TA-4024 (P) 
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“Tf it weren't for our Pritchard Hydryer, 
that air line would be frozen-up!”’ 


“How do you mean that, Herb?” 


“Let me put it this way. We use a lot of compressed air 
to operate our instruments and control air system here in 
the plant.” 


“So far, I follow you, but what does the Hydryer have 
to do with it?” 


“It’s a lot like your car, Sid. You know what happens 
when you get water and moisture in your gas fine 
Trouble! The Pritchard Hydryer removes all the mois- 
ture from the air stream and keeps the lines from freezing 
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up. That way we can run our air lines outside the main 
plant. By using only dry air, we have far less mainten- 
ance costs on our air cylinders and valves. Even in warm 
weather we have to keep that air dry.” 


“Just one more question, Herb.” 


“What's that?” 


“Do we have to stand outside here and freeze?” 


J. F. PRITCHARD & CO. OF CALIFORNIA 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“If it weren’t 
~ for our 
= Pritchard 
Hydryer, 
that air line 
would be 
frozen-up! 


1? 
FOR EFFICIENT 
LOW-COST DRYING OF 
INSTRUMENT AND CONTROL 
AIR... CHOOSE A 
PRITCHARD HYDRYER® 





Many exclusive features of the Pritchard 
HYDRYER make it ideal for low-cost dry- 
ing of instrument air as well as compressed 
air for air control systems. Features such as: 


© NO WASTE—100% of all air entering 
the HYDRYER is dried without loss 


@ FULL LINE PRESSURE REACTIVA- 
TION—Pressuring and depressuring of 
adsorbers between cycles is eliminated 


NO PURGING—The Type A HYDRYER 
uses inlet main air streaming for re- 
activation 


LONGER ADSORBENT LIFE 

NO MOVING PARTS 

SIMPLIFIED OPERATION 

REDUCED EQUIPMENT AND LINE 
SIZES 


. and many other proved advantages. 


WRITE 
TODAY 
FOR 
BULLETIN 


Get the whole story on the Pritchard HY- 
DRYER. Write for your complimentary 
copy of Pritchard Bulletin 16.0.081, today 
on your company letterhead. 


4 


INDUSTRY'S: ptorwee 4OR PROGRESS 


Har. Ce 


OF CALIFORNIA 
A OIVISION OF J. F PRITCHARD & CO. 
Dept. 520, 4625 Roanoke Parkway 
Kansas City 12, Missouri 


COOLING TOWERS bd GAS &@ AIR TREATING EQUIPMENT 
REP) ESENTATIVES IN PRINCIPAL CITIES FROM COAST TO COAST 
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and 10% above 500 F. All instruments, 
except for unit having the 200 to 750 F 
range, are silicone-damped against vibra- 
tions. For full details request bulletin 
98267 from the manufacturer. 
Taylor Instrument Companies, 
95 Ames St, Rochester, N. Y. 


Tight-closing valve 
329 + This valve is particularly applicable 
on medium and high-pressure pipelines for 
difficult dead-end or complete shut-off 
service, manufacturer states. 

Valve body is cast bronze. Poppet, seat 
insert, pilot poppet and pilot seat are fab- 
ricated from stainless steel and the valve 
stem is of monel. Available in sizes %4 to 
1% in. with union ends; 2-in. size with 
flanged ends. 

Unit is piston balanced, contains a pop- 
pet that is directly operated by valve stem 
—hence it is considered full modulating. 

Fulton Sylphon Division, 

Robertshaw-Fulton Controls Co, 

Box 400, Knoxville, Tenn. 





For more details on these items, use post cards 
p 177. Identify your request with item number. 





Submersible receptacles 


330 + These submersible plugs, recep- 
tacles and cable connectors are designed 
to withstand the most adverse conditions 
of temperature, corrosion and water sub- 
mersion. They are available in 3 to 60-pole 
combinations. 

Housings ere constructed of corrosive- 
resistant brass—thick enough to absorb 





STICKLE Ghee Phar 
STEAM 
TRAPS 


FOR EVERY TYPE SERVICE 


No Levers! No Toggles! 
No Hinges! No Diaphragms! 


There's a Stickle open float steam trap for 
every service . . . for every pressure and 
vacuum. Capacity range: 500 to 46,000 Ibs. 
per hr. Simple, positive operation automati- 
cally regrinds valve and valve sect. Air and 
gases discharge with condensate. Many still 
operating after 44 years of continuous service. 


SERIES 100 TRAPS (Shown Above) 


For drainage of smaller processing units op- 
erating at low, medium or high pressures. 
Internal strainer. Capacity range: 500 to 
3,000 Ibs. per hr. For straight-in-line installa- 
tion. Write for Bulletin 115. 


SERIES AE TRAPS 


For drainage of larger units 
operating at medium and 
high pressures. Capacity 
range: 5,000 to 20,000 Ibs. 
per hr. Write for Bulletin 315. 


SERIES 50 TRAPS 
For drainage of units oper- 
ating at medium and high 
pressures. Capacity range: 
18,000 to 46,000 Ibs. per 
hr. Write for Bulletin 515. 


STICKLE STEAM SPECIALTIES CO. 


2265 Valley Ave. «© Indianapolis 18, Ind. 


Specialists in Reducing the Cost of Steam— 
Since 1905 


Stickle 
Equipment 


Cuts the cost of steam 





the fast efficient 
all-in-one 


ge and bolt —— 


500A with sPHICHUCH 


eeemost clean cuts and threads with least work 
Capacity: 4%” to 2” pipe; 4%” to 2” bolts or rod. 


New type wrenchless Speed Chuck operates easily, quickly, 
guaranteed to grip pipe or rod tightly—forward, reverse; jaws 


have replaceable insert teeth for longer life . . . Independent 


die heads, cutter, reamer swing up out of way when not in use 
. - - Quick-opening die heads—1 Quadri and 2 Dual heads for 
4" to 2” (%" available) . . . quick size change right 
in machine . . . Power for geared tools to 12’’. Many 
other efficient worksaver features. See it, try it... 
buy it—at your Supply House. 


More, for your money ff Wrenches » Cutters « 
RIEAID 


Power Drives 
"Threaded ica ee Tight—It’s Best—Costs Less” 





The Ridge Tool Company, Elyria, Ohio, U.S.A. 
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abnormal abuse without cracking. Fittings 
are tested against leakage under water at 
20-psi air pressure. Rubber parts, fabricated 
from compounds that are oil resistant, will 
function at -40 F. 

Units are suitable for use with power, 
lighting and control circuits and co- 
axial types are available for audio, radio, 
video and automation circuits. 

Pyle-National Co, 1334 N Kostner 

Ave, Chieago 51, Tl. 


Steel-plate exhausters 


318 + These units are designed to exhaust 
industrial waste materials—especially those 
creating problems for equipment builders. 
They are furnished with a choice of three 
different types of wheels to meet any mate- 
ria! handling or air requirement. Principal 
uses include removing sawdust, shavings, 
dust from grinding and buffing wheels, for 
conveying and handling hot air and gases 
in industrial processes. 

Available with direct or V-belt drive; in 
9 drive arrangements in two classes. Class 
I is advised for temperatures ranging from 
70 to 660 F; Class II for temperatures from 
601 to 1000 F. Temperatures above 1000 F 
call for special construction. Wheel di- 
ameters range from 914 to 60% in. diame- 
ters; volumes up to 50,540 cfm. 

For detailed information request bulletin 
SPE-103 by writing manufacturer direct on 
your company letterhead. 

Chicago Blower Corp, 9869 
Pacific Ave, Franklin Park, Ill. 





For more details on these items, use post cards 
p 177. Identify your request with item number. 





Pipe insulation wrapper 


326 + Vycot material is designed to cover 
heat insulation to protect it from deteriora- 
tion by weathering, sunlight, moisture and 
chemical action. It is fabricated with a 
heavyweight cotton cloth that has been heat 
fused with a chemically-resistant resin. 
Manufacturer states that the material is 
flexible, easily handled and installed, con- 
forms to all sizes and shapes and offers a 
vapor barrier to all moisture, chemical 


POWER * MARCH 1956 





Mow? 


“‘Budget-Priced’’ 


CORROSION 
PROTECTION 


for the Small to 
Medium Steam Plant 


a) 


~ 


RY, 


The New 


BEANIE 








® Combats ‘‘Return Line’’ Corrosion 


®@ Simpler in Principle 


® Gives Positive Oxygen Removal to .03 CC /Liter 


It is in plants of 3,000 to 
30,000 Ibs/hr boiler capacity — often operating 
at low pressure — that “return line” corrosion is 
most apt to rear its ugly head. This happens even 
when raw water make-up is negligible. 


The Schaub .03 Deaerator was designed especially 
for these plants. It offers an effective and eco- 
nomical way to “clean up” boiler feedwater that 
will pay for itself many times over. It is equally 
applicable to high pressure installations. 


FRED H. 


The big difference in the Schaub .03 Deaerator 
is that it operates fully vented at atmospheric 
pressure. Noncondensible gases escape immedi- 
ately and completely. Premium cost construction 
is eliminated, maintenance and operating costs 
are reduced to a minimum. Simple but effective 
spray-contact vent condensing prevents wasteful 
steam vapor loss. Pin-point temperature control, 
“live action” heating, and rust proof Chromasoid 
lining are exclusive features. 


SCHAUB ENGINEERING COMPANY 


2105 South Marshall Boulevard @ Chicago 23, Illinois 


Write for Bulletin 1300 
—and the full story on 
this low-cost, more efficient 
Deaerator. 


Simple as it is, there’s a lot 
more to the Schaub .03 De- 
aerator than can be told on 
this page. Bulletin 1300 is 
filled with facts for the op- 
erating or consulting engineer 
responsible for boiler -feed- 
water deaeration. It tells the 
“hows” and “whys”, and the 
basic differences in the Schaub 
.03 method. Mail the coupon 
now. No obligation, of course. 


POWER * MARCH 1956 


NOTE: The Schaub .03 Deaerator is designed for boilers up to 


1,000 HP. or 30,000 Ibs. per hour. 
per hour at .005 cc/liter 


For capacities up to 100,000 Ibs. 
‘“zero-oxygen’’ removal, write for Bulletin 


575, describing the Schaub Zero-Oxygen Deaerator. 


Peeeeerseeeeeee eee 


Fase eee eee eee eee eee ses e eee es eeeeeeee5 


FRED H. SCHAUB ENGINEERING COMPANY 
2105 South Marshall Bivd., Chicago 23, Illinois 


Please send me, without cost or obligation, my personal copy 
of your new Bulletin 1300 on Boiler Feedwater Deaeration. 


Company 


Address 


sas KK KK eee eee 
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NEWEST OF THE carcock 2,000 


efewej eo] -) 4 = 
TO PUMP SEAL 
MAINTENANCE 


‘np, 
9 nag We e You just install the new Unitary Mechanipak 


Seal and forget it! No shutdowns for 
maintenance. It’s completely self-contained . . . comes to you 
ready to install . . . no on-the-job adjustments needed. 
And, it’s leakproof . . . sealing faces are precisely lapped 
and pressure balanced on high pressure models. 


The remarkable Mechanipak is only one of the famous GARLOCK 
2,000 . .. two thousand different styles of packings, gaskets, and 
seals to meet all your needs. . . The only complete line 

available. That’s why you get unbiased recommendations from 
your Garlock representative. Call him today or write for 
Mechanipak Catalog AD 151. 


THE GARLOCK PACKING COMPANY. 
Palmyra, New York 


For Prompt Service, contact one of the 30 sales offices and warehouses 
throughout the U.S. and Canada. 


Gantocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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fumes and spills. It can be sewn or ciga- 
rette-wrapped around all piping surfaces. 
Vycot will not deteriorate on exposure to 
ultraviolet rays—especially on outdoor ex- 
posure in seacoast areas. 

Industrial Laminates Div, 

Fabric Distributing Co, 

54 Franklin St, New York, N. Y. 


Solenoid-operated valves 


324 + Solenoid-operated 4-way valves are 
available for tube sizes of % to % in. 
Claimed features include low current drain, 
continuous duty operation, fast action, and 
explosion proof construction. Operating 
range is 0 to 5000 psi; temperature range 
-65 to 275 F. Further details available on 
request to manufacturer. 

Mar Vista Engineering Co, 5420 

W 104th St, Los Angeles, Calif. 





For more details on these items, use post cards 
p 177. Identify your request with item number. 
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Safety hoist hooks 





_ —_ 


319 + These hooks are available in both 
shank and eye patterns in capacities from 
1200 Ibs to 30 tons. Each hook is heat- 
treated after forging for maximum strength. 
To insure proper service at listed capacity, 
each hook after heat-treatment is proof- 
tested on standard tension machines to 50% 
beyond its rated safe-working ]..ad, manu- 
facturer states. Latches have non-corrosive 
snap-springs—are of sufficient size to allow 
operator ample gripping area so that fingers 
will not be exposed to the load carrying 
line. Details on request to manufacturer. 
J H Williams & Co, 
400 Vulcan St, Buffalo 7, N. Y. 
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CONSULTING ENGINEERS: SARGENT AND LUNDY 


G-E progress in cross-compound design offers 


MORE ECONOMY FOR TODAY'S HIGHER RATINGS 


Keeping pace with today’s demands for higher rat- 
ings and greater efficiencies are General Electric 
developments in cross-compound turbine-generator 
design. This design separates high- and low-pressure 
sections, permitting greater efficiency in each. Latest 
G-E cross-compound designs offer better economies 
than ever before obtainable. 

An application of this design is Unit No. 2 (above), 
now in operation in the Will County Station of the 


Public Service Company Division, Commonwealth 
Edison Company. Located near Chicago, the Will 
County Station is an important power producer for 
Northern Illinois. 

This installation typifies the vigorous efforts being 
made by progressive electric utility companies to 
expand and improve the efficiency of their power 
generation systems to provide adequate low-cost 
electricity for increasing loads. 


Progress /s Our Most /mportant Product 
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Now G-E design of cross-compound | 











LOW-PRESSURE SECTION (front) with 38-inch last-stage 
buckets carries 40% of unit’s total load and operates at 
1800 rpm. Low-pressure (about 80 psig) and low-tempera- 
ture (560F) steam enters opposite ends of section, flows 
towards center. Steam exhausts downward to condenser 
through a single condenser opening. Low speed allows use 
of large, efficient last-stage buckets and liberal exhaust 
hoods—two features vital to the efficient performance of 


higher-rated turbines operating at low-exhaust pressures. 
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HIGH-PRESSURE SECTION (rear) of opposed-flow design 
carries 60% of unit’s total load and operates at 3600 rpm. 
Steam enters in the center, flows to the left (or front), ex- 
hausts downward. Reheated in the boiler, it re-enters tur- 
bine adjacent to initial steam entry, flows to the right, 
exhausts to crossover pipes leading to low-pressure tur- 
bine. This design permits admission of both initial and 
reheat steam near the center of the high-pressure casing, 
thus concentrating high temperatures in a small area. 
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units brings new high in efficiency 


Longer last-stage buckets in low-pressure 
section give maximum efficiency 





LOW-PRESSURE SECTION being assem- 
bled for careful factory inspection. 
This unit is one of the many large 
cross-compound turbines now being 


shipped to progressive electric utilities. 


The 1800 rpm speed of the low-pressure section permits the use of 
longer last-stage buckets which provide greater efficiency at low ex- 
haust pressures. On a 250,000 kilowatt cross compound unit, for ex- 
ample, this can mean a saving of as much as 50 million pounds of 
coal per year. 


In the 3600 rpm high-pressure section, General Electric’s opposed- 
flow design avoids severe temperature gradients with resulting thermal 
distortion by concentrating all high-steam temperatures in one small 
area of the casing. This design and the use of special high-pressure, 
high-temperature parts has resulted in outstanding efficiency. 

Because there are two sections, each is comparatively short—a fea- 
ture helpful in making more compact station arrangements. In fact, 
some designs of cross-compound units can easily be fitted into exten- 
sions of existing stations which cannot accommodate other designs of 
equal rating. 

These are but a few of the ways in which General Electric’s cross- 
compound design and arrangement have already achieved new highs 
in operating economy for turbine-generators. Read what C. W. Elston 
has to say about future turbine fuel economy on the next page. 


Leader in Turbine-Generator Progress 
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UNITED STATES STATION COAL RATE 


Can Turbine Fuel Economy Be Improved? 


A statement by C. W. Elston, Manager—Turbine Engineering 


The past twenty years have seen a phenomenal rise 
in the efficiency of steam turbine-generators. The 
best General Electric unit today requires 29 percent 
less fuel per kilowatt hour generated than the most 
efficient unit of twenty years ago. Can this improve- 
ment record be continued over the years to come? 
It seems safe to answer that question in the affirm- 
ative. While future gains may not be quite so spec- 
tacular, there is considerable room for further im- 
provement. The future increase in steam turbine- 


generator efficiency will come in part from the use 
of higher steam pressures and temperatures, and in 
part as a result of further development in the art 
of designing turbines. 

The opportunity for continuing improvement in 
turbine efficiency presents a challenge that is being 
met by the ingenuity and creativity of many G-E 
people in research, engineering, and manufacturing. 
Large Steam Turbine-Generator Department, Gen- 
eral Electric Company, Schenectady 5, New York. 
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Taylor Industrial Thermometers. Built to give years 
of accurate, dependable service, Taylor Indus- 
trial Thermometers are available in a wide 
variety of mounting angles, with a choice of 
stems and connections to fit all applications. 
(135° oblique angle for difficult locations 
shown here). Ranges are from minus 40° to 
plus 950°F. or equivalent Centigrade. 
Exclusive Taylor Brnoc* tubing makes these 
industrial thermometers three-times-easier-to- 
read. Extra bold black numerals stand out sharp- 
ly on white background. Ask for Catalog “E”. 


*Trade Mark 
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New Taylor BI-THERM* Dial Thermometer. Invites fre- 
quent reading because it’s so easy to read from 
a distance. Simple, dependable, economical. 
Ranges from minus 40° to plus 750°F. 5’’ and 
3’’ dials; stem lengths 4, 6, 9, and 12 inches; 
separable wells of brass, steel, type 304 stain- 
less steel or monel. 

Accurate within +1% of range, over entire 
range. No ambient temperature effect. Over- 
range protection 50% up to 500°F.; 10% above 
500°F. Silicone damping in all instruments 
except 200° to 750°F. range results in increased 
speed of response, minimum pointer vibration 
and elimination of pointer chatter. Ask your 
Taylor Field Engineer, or write for Bulletin 98267. 
Taylor Instrument Companies, Rochester, N.Y., 
or Toronto, Canada. 
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BOOKSHELF 


Power Plant Management. By Robert H 
Emerick, Chief, Industrial Div, Marine Bu- 
reau, Panama Canal Co. 340 pp, illust, 
6x9, $6.50. McGraw-Hill Book Co, Inc, 
330 W 42nd St, New York 36, N.Y. 


This concise treatment of the many prob- 
lems met in  power-plant management 
should prove valuable to all engineers and 
management personnel in the power field. 
Divided into three major parts, the volume 
tration and operation. 








covers, problems of plant design, adminis- 

Under plant design the factors discussed 
include choice of power source, electrical 
layout, fuel storage, space requirements, 
outdoor plants, preparing specifications and 
buying used equipment. 

Administration factors include the im- 

h portance of establishing power plant val- 
you ave any ues, safety, personnel training and prob- 
lems. Operating factors discussed include 
of these troubles: fire protection, fuel purchasing, smoke con- 
trol, instruments, water treatment and 
maintenance. 

Much of the information in this book 
scale, corrosion, or foaming in your boiler operation would be difficult for the average engineer 
to find quickly. This volume should be an 
rust and corrosion in your steam and condensate return excellent aid for every engineer faced with 
lines management problems. 
scale, corrosion, or algae growth in your cooling or con- Materials for Nuclear Power Reactors 
denser water system (1955). By H H Hausner, manager, atomic 
energy engineering, Sylvania Electric Prod- 
ucts, Inc, and S B Roboff, manager, indus- 
trial coordination, Sylvania Electric Prod- 
ucts, Inc. 4%x7, 224 pp, 14 illust, 30 tables, 
$3.50. Reinhold Publishing Corp, 430 Park 
scaled up pumps, water jackets, compressors, coils, Ave, New York 22, N. Y. 


lines, or equipment A brief book to highlight the major 
problems of selecting, designing and han- 
dling materials used in nuclear reactors. 
VY soot deposits in your furnace combustion areas Presentation has been somewhat simplified 
to serve the needs of the non-technical lay- 
man. Chapter headings indicate the book’s 
scope: Basic concepts of nuclear power 


reactors, Basic parts of a reactor, Types 

n of reactors, Special material problems, Nu- 
clear fuels, Moderators and _ reflectors, 

| i oe Coolants, Control elements, Materials for 


reactor shielding, Special materials of con- 
let WESTERN prove to you how a specific treatment applied struction, Special problems of radiation. 

to your specific problem can restore and maintain efficiency _ This well written book devotes itself en- 
and economy in your use of water, steam, and fuel. Mail tirely to the reactor and not to concurrent 


the coupon today for full information. application problems. Power reactors are 
primarily considered. 


rust and corrosion in your brine or sweet water system 


v 
v 
v 
VY corrosion or scale in your hot or cold water tank and 
v 
v 
v 


sludge and moisture in your fuel oil supply 


65 Years Experience in the Chemical Treatment of Water. Atomic Science, Bombs and Power 


- (1954). By David Dietz, science editor of 
‘ Scripps-Howard Newspapers. 6x8%, 316 
apps hes My problem is pp, 46 illust, tables, $4.50. Dodd, Mead & 

Scns and Foul Company, 432 4th Ave., New York 16, N.Y. 











A book for anyone interested in review- 
ing the background of science leading up to 


WESTERN the development of nuclear energy. The au- 
CHEMICAL ae thor covers the development of atomic 


theory from ancient Greece to now. In a 

COM P ANY Firm fast brief account he touches on the Ein- 
stein equation of 1905, Rutherford’s ex- 

713 Washington Street Address periment in 1919 and the discovery of fis- 

Kansas City 5, Missouri City Tone sion by Hahn and Strassman in 1935. 

ids Sia wisi tld MAS ls Gis tas extn ewe He tells of the creation of the atomic 
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STRO 
NEAM TRAPS 


.»- you'll never settle 
for anything less 


tough — semi-steel, cast steel or forged 
steel construction takes hard usage . . . lasts 
a lifetime 


trouble-free—all-stainless moving parts 
resist corrosion . . . slash maintenance costs 


steam saving — dual-fulcrum inverted- 
bucket design heats equipment faster . . . 
keeps it hotter 


efficient — unexcelled operation on high 
and low loads 


priced right — cost no more than other 
leading traps . . . offer much more 


@ Strong Steam Traps are available in various sizes and capac- 
ities .. . from 0 to 2500 psi and to 1100°F. For complete de- 
tails see your Strong Distributor or write for Bulletin SS40C. 


air traps ° strainers * reducing valves * vacuum or pumping traps 
continuous blowdown valves * separators * engine stops - F and T traps 
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any size... any boiler 


You can get the tubes you need... 
right now . . . if you order your 
replacements from B.T.A. 
Yes, you save time, save money, 
save headaches, because B.T.A. 
carries the most complete range 
of sizes ... in regular or heavy 
gauges ... for any make of 
boiler. No need for costly 
shut-downs . . . just ‘phone 


or wire! 


BOILER TUBE CO. OF AMERICA 


McKEES ROCKS, (PITTSBURGH DISTRICT) Federal 1-7750 


Philadelphia oN 
Raphael Poul 326 Lafayette Bldg. Lombard 3-7700 J 
Tampa 
John D. Homan 14 South Orleans Ave. -Tampa 8-3952 
Los Angeles 
Fred S. Renauld & Co. 1014 W. Eighty-Fourth St. Pleasant 2-618] 
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More BOOKSHELF 


Begins on page 200 


bomb by the Manhattan Project in World 
War II and its testing on the New Mexico 
desert. This ended with the destruction of 
Hiroshima and Nagasaki. He goes on to 
show the progress in the atomic energy 
field during the last ten years as it affects 
the tactical atomic bomb, hydrogen bomb, 
atomic power plants, radioactive isotopes 
and new discoveries in nuclear research. 

Chapter headings: Mankind at the cross- 
roads, Rise of atomic theory, Dawn of 
atomic physics, Structure of the atm, 
Atoms explain the universe, Nature of en- 
ergy, Quantum theory, Smashing the atom, 
Einstein verified, Structure of the nucleus, 
Nuclear fission, Creation of the atomic 
bomb, First atomic explosion, Hiroshima 
and Nagasaki, America’s post-war program, 
Hydrogen bomb, Peacetime possibilities of 
atomic power, Radioactive isotopes, Prog- 
ress in other nations, International contro] 
of atomic energy, Elementary particle 
physics. 


Bearing Lubrication Analysis. By R R 
Slaymaker, prof of machine design, Case 
Institute of Technology and consultant to 
Cleveland Graphite Co. 108 pp, illust, 
cloth, $5.00. John Wiley & Sons, Inc, 440 
4th Ave, New York 16, N. Y. 


For those readers concerned with prob- 
lems of bearing design and for students of 
machine design, this book is well suited. 
It is not the type of practical book found 
valuable or even useful by the operating 
engineer. As outlined by the author in the 
book’s preface, the material deals with 
sleeve bearings—the most common type 
bearing found in today’s machines. 

One valuable section deals with sleeve 
hearing design, materials, construction and 
life. Professor Slaymaker has taken an ac- 
tual design problem to exemplify current 
practice. Case in point illustrated the de- 
sign of bearings for a special mg set re- 
quiring a flywheel. A standard design bear- 
ing and pedestal was bought and altered 
to suit operating conditions. Changes made 
and reasons for making them bring out 
clearly the principles of film lubrication as 
applied to ring-oiled bearings. 

















“I don’t feel like working. Let’s get 
the old man talking about the good 
old days.” 
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POWERFUL GUY? 


His four Nordberg Diesels, lubricated by Cities Service DC-940 Oil, 
supply six Oklahoma Counties with REA power. Have one of 
lowest cost-per-KWH records of entire REA. 


His name’s H. P. Wingo, and he’s Chief Engineer of the REA plant 
operated by Western Farmers Electric Cooperative. 

For the past four years, since his plant began operation in Woodward, 
Oklahoma, he’s been responsible for a consistently high power efficiency 
rating, measured in cost per kilowatt hour...as high as fifth among all 
42 REA plants! To maintain this record, he’s had important help... 
help from four 1100 KW Nordberg dual-fuel engines...and help from 
Cities Service DC-940 Oil. 

“Our engine compressions are the same today as they were after the 
first three months’ operation,” says Wingo. “In addition, using Cities 
Service DC-940, rings have remained absolutely free, liners have worn 
less than .0015, and we average 14,000 horsepower hours per gallon of 
oil. Filter elements last up to 1,500 hours.” 

Wingo has added his words of praise to those of scores of other users 
of Cities Service Lubricants. Summed up, these reports clearly demon- 
strate that superior performance is not the exception, but the rule, with 
Cities Service products. Your Cities Service Lubrication Engineer can 
readily explain why. Talk it over with him. Or write: Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 





4 NORDBERGS, 4 YEARS OLD.. . yet 
engine compression remains the same 
as after first three months of operation 
at Western Electric REA Plant, Wood- 
ward, Okla. Rings “absolutely free,” 
liners worn less than .0015, oil consump- 
tion at 14,000 H.P.-hrs. per gallon using 
Cities Service DC-940 Oil. 


CLOSE CHECK is kept on entire opera- 
tion. Meanwhile, Cities Service Lubri- 
cation checks wear in Nordberg engines, 
helps engineer Wingo maintain record 
of low cost electricity. Supplying eco- 
nomical power to six Oklahoma Coun- 
ties, plant’s power efficiency rating has 
been as high as 5th in entire REA. 


CITIES © SERVICE 


QUALITY PETROLEUM PRODUCTS 
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SATISFIED PUERTO RICO 
SENDS ANOTHER ORDER 





Right: 500,000 lb/hr 
deaerating feedwater 
heater with 22,000 
gal. storage tank. 


Left: CONSECO 
supplied a 45,000 
sq. ft. condenser, air 
ejector and hogging 
ejector for Unit No.5. 


¢ 


FOR THE SAN JUAN 
STEAM ELECTRIC STATION 


The San Juan Steam Electric Station of the Puerto Rico Water 
Resources Authority has been so satisfied with Conseco condensing 
and feed water heating equipment already installed and operat- 
ing with Units 1, 2, 3, and 4, they ordered additional Conseco 
equipment, shown above, for Unit 5. The heating section on top 
of the 3612 ft. storage tank is 9 ft. in diameter, 10 ft. high, 
A.S.M.E. Code. This is the largest heating unit in the plant, part 


of the feedwater heating system for the 44,000 KW turbo genera- 
tor system. 


@ Call on CONSECO for emergency retubing, re- 

pairs and maintenance of any tubular equipment 

. any hour, any day (including Sundays, boli- 
days)... anywhere on the continent. 


CONDENSER SERVICE & ENGINEERING CO., INC. ci['Wii 
Designers and Builders of Equipment for Power, Refining Chemical and Marie Industries 


eo gh - 164 OBSERVER HIGHWAY 
HOBOKEN, N. J. 





. 
My biggest boner... 
During a break-in period of three or 
four days in a small meat-packing plant, 
I carefully learned the steam, ammonia, 
oil, gas, feed, condensate, cooling and 
city-water lines. First night, I was 
turned loose on the swing shift. 

Chief explained they had put a ro- 
tating screen and pump system into 
operation that day. It would raise the 
sewage up to city-sewer-line level, after 
removing soiids. Sanitary inspector had 
ordered river outlet cemented where 
sewage had formerly dumped by grav- 
ity. Pumps were in sump, so they had 
to be kept running. 

Shortly after 5 o’clock, pumps and 
screen stopped. There was no power 
in pit, but unlike a ship the conduit 
couldn’t be traced back because it went 
into a cement foundation and came to 
earth I knew not where. No circuit out 
of the boiler or compressor rooms 
seemed to lead to it. 

By the time I finally got the chief, 
dug up a foot of partly set cement, 
drained and dried the pump switches 
that had been opened when the crew 
went home, I had been deep in—shall 
I say sewage? But that taught me a 
lesson. Never again would I neglect 
electrical circuits, whether in a plant 
that generated power or not. 

H Hotcomse’ Los Alamos, N. M. 


ARGUMENTS 


___Continued from page 150 


Let’s try to straighten out errors in 
his letter. 

An adiabatic process is one during 
which there is no heat transfer to or 
from the working substance from an 
external source. 

An isentropic process is a reversible 
adiabatic one. Entropy remains con- 
stant. The term adiabatic is frequently 
used to denote an irreversible process 
without heat transfer as differentiated 
from isentropic. 

Enthalpy is a derived property of a 
working substance. Simply, it is equal 
to the internal energy plus the pres- 
sure-volume product, all in consistent 
units. 

Heat is thermal energy in transition 
and includes all energy transferred 
across the boundaries of a system by 
reason of a temperature difference. 

Work is mechanical energy in transi- 
tion. It must cross the system boundaries 
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SOLVES many of today’s packing problems 


ELIMINA TES costly fluid losses 


DISTRICT OFFICES 

BALTIMORE, MD. DETROIT, MICH. NEW YORK, N.Y. Many savings are provided by this 
BOSTON, MASS. HOUSTON, TEX. PHILADELPHIA, PA. pacers d For full detail d 
BUFFALO, N.Y. INDIANAPOLIS, IND. PITTSBURGH, PA. nchor product. For tu etails an 


CINCINNATI, OHIO LOS ANGELES, CAL. SAN FRANCISCO, CAL advantages of Anchor Rotary Shaft 
CHICAGO, ILL. MILWAUKEE, WIS. SEATTLE, WASH. : 
CLEVELAND, OHIO MONTREAL, CANADA SPOKANE, WASH. Seals, write us today or contact our 


DAYTON, OHIO NEW ORLEANS, LA. ST. LOUIS, MO. nearest Branch Office. 
TOLEDO, OHIO WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 





KOPPERS 
Vv 


METAL PRODUCTS Div. 
@ KOPPERS COMPANY, 
INC, e BALTIMORE, MD. e 
This Koppers Division also 
supplies industry with Fast's 
Couplings, American Ham- 
mered Industrial Piston and 
Sealing Rings, Koppers Elec- 
trostatic Precipitators and 
Gas Apparatus. Engineered 
Products Sold with Service 


mean more 
satisfactory cooling 
equipment operation 


Manufacturers and users of cooling 
equipmentagree... Aeromaster Fans 
give outstanding service. Here are 
the reasons why. 


Aeromaster Fans are precision en- 
gineered, adapted from high speed 
aircraft propellers. They have ad- 
justable blade pitch and anti-flutter 
design . . . therefore, require less 
horsepower. And they last longer 
too, thanks to the exclusive Aero- 
loid blade coating to resist acids 
and alkalies, abrasion and weather. 
Overall result: Aeromaster Fans 
give more cooling at lower cost. 


Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 


Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. And 
Koppers is always ready to consult 
with you on special fan problems. 
Next time you plan a replacement 
of present fans, specify Aeromaster. 
And when you consider new equip- 
ment, call on Koppers . . . always 
eager to be of service. 


-ftenemasten’ Fans 


MAIL COUPON TODAY FOR COMPLETE INFORMATION ™ 


KOPPERS COMPANY, INC., Aeromaster Fans, 2603 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me detailed information on Aeromaster Fans for 





ARGUMENTS 


Continued from page 204 


and is evidenced by action of a force 
through some finite distance. 

Wayne says, “One example is the 
word adiabatic, frequently used to de- 
scribe blower performance.” This is 
just what happens in the usual blower, 
a process without heat transfer. 

Wayne continues, “An adiabatic or 
isenthalpic process is a constant heat 
reaction whereby heat content or en- 
thalpy does not change and no work is 
performed.” This is a buster. First of 
all, adiabatic and isenthalpic are not 
related terms and certainly should not 
be used interchangeably. 

Sticking to the blower, the process is 
characteristically adiabatic. There is no 
significant heat transfer into or out of 
the working substance between inlet and 
outlet. All work done on the substance 
shows up as change of enthalpy, if we 
disregard the slight change in kinetic 
energy between inlet and discharge 
pipes. 

So this adiabatic process is not isen- 
thalpic and work is performed on the 
fluid. The steam turbine is another ex- 
ample of an adiabatic process where 
work is performed, this time by the fluid 
and at the expense of enthalpy. Con- 
versely, in a perfectly cooled air com- 
pressor the process is isothermal. This 
is an isenthalpic process with work 
performed on the air and an equal 
amount of heat extracted. 

I agree with Wayne that isentropic 
is the correct term for reversible com- 
pression in a blower. But it is equally 
correct to substitute reversible adia- 
batic for isentropic. 

When Wayne says, “It (isentropic) is 
a measure of available heat converted 
to work,” he appears to have garbled 
two principles. Entropy, a property, 
may be defined as an index of energy 
availability. Thus for a given energy 
content the proportion of energy that 
can be converted to useful work de- 
creases as the entropy increases. 

For expansion.or compression without 
heat transfer, the isentropic process is 
ideal. It is reversible. To talk about 
available energy (and the Second Law 
of Thermodynamics) the concept of the 
cycle must be introduced, and this let- 
ter is already too long. 

Let’s just say that continuous conver- 
sion of heat to work occurs in a cycle 
(or in a cycling heat engine) and is not 
applicable to an isolated process, such 
as occurs through a blower. Here me- 
chanical work is converted essentially 
into internal energy and flow work. 

W A Brockett Bethesda, Md. 
Epitor’s NOTE: We will publish read- 
ers’ letters on other misused engineer- 
ing terms in a future issue. 
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HOLLOW FORGINGS 
By he mile 


For Power Plants, Chemical Plants and Refineries 


>» 


During the year 1955, orders were placed with The 
Babcock &,Wilcox Company for nearly 39,000 feet 
(more than 7 miles) of Hollow Forgings. 


This acceptance came about for three sound reasons: 


Quality of Product 
Engineering Ability 


Manufacturing Facilities 


B&W Hollow Forgings are available in sizes to 
35% inches O.D. in a wide range of analyses. This 
broad choice is made even more desirable by as- 
sured prompt delivery of both large and small quan- 
tities. Your production schedules can be met with 
the size, quantity and analyses you specify. 


For complete B&W Hollow Forgings data send for 
Bulletin S-16B to The Babcock & Wilcox Company, 
Process Equipment Department, Barberton, Ohio. 


BABCOCK 


SeEE ote 


og ee Te — 
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How a Buell Collection System“gangs-up” on 
dust to meet the toughest air pollution codes 


FY. 
Pe ~~ Clusive 
>Piralec, ~ od 


CON Giet..._ 2 
NStStently Se 


ae 


Negative ions 

“Jang Up on 
just P articles. att 
collecting 


mer ticles 
particies 


With positive gas flow control for 
peak efficiency... plus continuous 
cycle rapping to completely eliminate 
puffing... Buell’s “SF” Electric Pre- 
cipitator “gangs-up” on dust (even 
dust with high resistivity) to permit 
full production even under the most 
rigid anti-air-pollution codes. 


Buell Cyclones also deliver extra collec- 
tion efficiency to “gang-up” on dust: Ex- 
clusive Shave-off design harnesses double- 
eddy current and really puts it to work. 


Buell’s Low Resistance Fly Ash Collector 
combines high efficiency to meet present 
day strictness, with low draft loss for 
natural or mechanical draft installations. 


FOR THE COMPLETE STORY 
Write: 

Buell Engineering Company 
Dept. 50-C, 70 Pine Street 
New York 5, New York 


MECHANICAL 
LS Experts at delivering Extra Efficiency in 
FlecrricAl BUST COLLECTION SYSTEMS 





NUCLEAR REACTORS 


_____ Continued from page 91 


The name indicates the duties of each 
group. Although not shown on the 
tables, each control loop may end in 
indication with manual control, or the 
loop output may be fed back into a 
servo loop for automatic rod _ position- 
ing, or the two methods may be com- 
bined. 

Two important factors must be meas- 
ured: (1) neutron flux, the number of 
neutrons passing through a unit area 
from all directions in unit time (2) 
period, the time taken for power to rise 
by a factor of e = 2.7183 approx. 
Power output varies directly with neu- 
tron flux. Period measurement becomes 
important because of its exponential 
nature, for example, if a reactor ran 
on a 10-sec period, the power would 
rise by 400 times at the end of one 
minute. This rise rate would quickly 
melt the reactor core. We need an au- 
tomatic method of shutting down the 
reactor as nearly instantaneously as 
possible. 

Control circuits, Table 1, include five 
different types. Generally speaking, ion 
chambers produce a de signal propor- 
tional to the nuclear radiation striking 
them. Since gamma radiation is not 
necessarily related to power level, all 
the ion chambers are compensated by 
being made sensitive to neutrons only. 

The galvanometer system, the sim- 
plest circuit, may be depended upon 
even if all auxiliary power fails. An 
Ayrton shunt extends the measurement 
range as much as four decades. In prac- 
tice, experienced operators may manual- 
ly control a reactor on the strength of 
the galvanometer indications. 

The highly sensitive start-up circuitry 
—capable of measuring individual neu- 
tron pulses—is used when the reactor 
runs near zero power. When power 
level rises high enough, the ion cham- 
bers yield accurate readings. At this 
point the fission counter is generally 
withdrawn to protect it from high flux 
during full power operation. 

Safety circuits, Table 2, operate au- 
tomatically. If reactor power or period 
run away, they slam gravity- or spring- 
loaded safety rods into the reactor core 
to halt the chain reaction. 

Monitoring circuits, Table 3, super- 
vise several points in reactors using 
water coolant for gamma activity. Any 
sudden rise in activity in the coolant 
rings an alarm. If a ruptured element 
causes the rise, the spectrometer sam- 
ples the coolant over the core face to 
locate the fault. 

Design criteria. All amplifiers and 
control initiators will fail safe. In event 
of accidents or loss of spower, the cir- 
cuits shut down the reactor. A further 
extension of this principle uses warning 
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New Wi Homogeneous Reactor 


for LOW-COST ATOMIC POWER 


in the 5,000 to 40,000 kw output range 





Simplicity of design, exceptional stability and ease of control 
are outstanding features of this small homogeneous power plant 





The one-region aqueous homogeneous reactor il- 
lustrated in the cut-away drawing at the right has 
been designed by Foster Wheeler for economical 
production of electric power in the 5,000 to 40,000 
kw range. It offers these unique advantages. 


1. Reactor design is based on optimum nuclear 
parameters rather than heat removal. 


2. Continuous chemical purification of the liquid 
reactor fuel removes fission and corrosion 
products. 


- No control or safety rods are necessary. Large 
negative temperature coefficient of reactivity 
enables reactor power to follow load demands 
rapidly and faithfully. 


Reactor vessel is a simple, spherical pressure 
vessel. 


Liquid fuel is pumped from the reactor to a heat 
exchanger and the steam thus generated can be 
superheated and used to drive a conventional tur- 
bo-generator. For more complete information, send 
for a copy of the November issue of Heat Engi- 
neering. Foster Wheeler Corporation, 165 Broad- 
way, New York 6, N.Y. 
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PUMPS 
STORAGE TANK 


(HOT portions of circuit shown in red) 
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FOSTER WHEELER 


NEW YORK «© LONDON * PARIS ¢ ST. CATHARINES, ONT. 
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Chances are, the Bendix-Friez* Aerovane System can be a 
big help to you in offsetting air pollution problems. For 
example, if wind speed and direction are an important 
factor in your problem, here’s one way the Aerovane System 
can help. When wind speed reaches a pre-set value and 
wind direction falls within an undesirable sector, the Aerovane 
controller will automatically actuate operating equipment 
such as fans, blowers, heaters, etc. The entire system can be 
used in dozens of plant applications. Or, any one of the 
units can be purchased for use with the transmitter. 


TRANSMITTER— Detects wind speed and direction. Electrically 
sends information to indicator, recorder and controller. 


RECORDER—Inks the wind speed and direction on time 
calibrated chart. Has three speeds for 114-, 3- or 6-inches 
per hour. Under normal 3-inch-per-hour setting, recorder 
operates continuously for two-week period. 


INDICATOR—Shows wind speed and direction. Illuminated 
dials, white over black markings for maximum legibility. 
Calibrated in degrees of compass and miles per hour. 


CONTROLLER—Actuates circuits, turns on alarm system, 
operates other equipment when wind speed and direction 
reach pre-determined settings. Wind speed and wind direction 
dials mounted on face. Automatic time delay device compensates 
for fluctuating wind direction and speed. Time length is adjustable. 


Write today for complete information. *Reg. U.S. Pot. Off. tTrode-mork 


Condi” Fries 


FRIEZ INSTRUMENT DIVISION « BENDIX AVIATION CORPORATION 


1461 TAYLOR AVENUE BALTIMORE 4, MARYLAND 


Export Soles and Service: Bendix International Division, 205 E. 42nd Street, New York 17, N. Y., U.S.A. 
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NUCLEAR REACTORS 


__ Continued from page 208 


lights to show which instrument failed. 

In practice nearly all control and 
safety circuits are installed in duplicate 
or triplicate. The control functions if 
any one circuit or possibly two out of 
three circuits indicate the need. There 
are two reasons for this: (1) In a power 
source as sensitive as a reactor it is 
undesirable to rely on only one circuit. 
Failure at the wrong time could be criti- 
cal. (2) Since it is good practice to 
have spares, they are put to work in the 
operating system, rather than shelved. 
Failure of an instrument means that it 
can be yanked out and replaced without 
shutting down the reactor, an extremely 
expensive operation. 

We haven’t talked about other needed 
instrumentation, such as area monitor- 
ing for background radiation in plants, 
and personnel instrumentation to pre- 
vent overexposure of operators to radia- 
tion. Nuclear plants will also need a 
wide variety of temperature, pressure 
and flow meters. 

The next decade will have marked 
advances in reactor technology. Efforts 
already take advantage of inherent self- 
regulation of certain reactor types. 
Coupled with this we have the demand 
to simplify and make more reliable in- 
struments. Radically different ones may 
appear on tomorrow’s reactors. 


NUCLEAR REPROCESSING 


Continued from page 89 


Placing them in a stainless-steel tank 
and burying would be dangerous be- 
cause in time the tank might leak and 
the radioactivity get into the ground 
water. 

Waste - disposal solutions seriously 
considered include: (1). shooting waste 
into outer space in an interplanetary 
missile (2) transforming long-lived ra- 
dioactive elements by neutron bombard- 
ment into short-lived isotopes or ele- 
ments. 

Uses have already been found for 
Food treatment, now 
being investigated, shows promise—but 
thorough irradiation of some foods, like 
meat, modifies the flavor. Sometimes 
this makes food unsalable. This way 
to preserve food may be some time in 
coming. 

If strontium-90, one of the fission 
products, could be sold for 50 cents a 
curie (amount of radiation from a gram 
of radium), this income could pay for 
reprocessing. But such an _ estimate 
should not be regarded as a fact. 

Economic outlook of nuclear-power 
program depends on many factors: 

1. All commercial reactors now being 


some isotopes. 
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S- T- R- E- T- C-H 
valve life 


Every Powell Valve comes with a long, dependable life 
built-in. We make certain that every Powell Valve will 
give long, trouble-free service through careful quality 
control of every step of manufacture. 


Quality control begins with the very materials and 
metals of which Powell Valves are made. For instance, 
the tensile strength test—stretching metal to the 
breaking point—is one of the numerous ways that 
Powell Valves have Performance Verified. 


As a final step in manufacture, every Powell Valve is 
subjected to an actual line test. Because of Powell’s 
painstaking quality control, plant shutdown through 
valve failure is greatly reduced. Records from re- 
fineries, power and industrial plants the world over 
prove it. 


Consult your Powell Valve distributor. If none is near 
you,we’ll be pleased to tell you about our COMPLETE 
quality line whichs+has PERFORMANCE VERIFIED. 


The Wm. Powell Company 


Cincinnati 22, Onio... 110th YEAR 


FIG. 11303 WE—1500-Pound FIG. 3059G—300-Pound Steel FIG. 19084 WE—900-Pound 
Pressure Seal Steel Gate Valve. Lubricated Plug Valve. Gear Pressure Seal Non-Return Globe 
Operated. Sizes 6” to 12”. Valve. Gear Operated. 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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ROTOJET 


Cleans TUBES 
and PIPES 


' > from'2” 
to 12’1.D. STRAIGHT 


Roto engineers are constantly designing new equip- 
ment to meet new conditions and applications for 
its tube cleaners. If you have a pipe or tube clean- 
ing problem, we will be pleased to place our long 
specialized experience at your disposal. Write, 


wire or 


Phone HUmboldt 3-0570 


Illustrated are a few of the many types 
and sizes of Rotojet Tube Cleaners 
driven by air, steam or water. We 
analyze each application before recom- 
mending equipment that best meets 
the requirement. 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 
153 Sussex Avenue, Newark, N. J. 





NUCLEAR REPROCESSING 


Continued from page 210 


studied need reprocessing facilities, 
operated by either government or pri- 
vate enterprise. 

2. For competitive power generation 
the operator can afford only a limited 
amount for fuel processing. Unit cost 
of fuel reprocessing depends on plant 
capacity, number, size and kind of fuel 
elements used. 

3. Transportation of irradiated fuel 
to distant processing plant may have 
significant effect on unit fuel cost. 

4. Processing different kinds of fuei 
elements in a single plant adds compli- 
cation and may greatly increase the 
final unit fuel cost. 

5. Significant economic gains can be 
made in the areas of mass criticality in 
solution, direct- maintenance methods, 
improved servicing, waste disposal. 

Reactors now proposed for construc- 
tion do not adequately take into consid- 
eration the above factors. The reactors 
are widespread geographically and all 
contemplate using different fuel ele- 
ments, 

Vitro believes the government has no 
desire to continue as the industrial 
source of reprocessing services. It will 
encourage public enterprise in this field. 
Their offer to service irradiated fuel ele- 
ments undoubtedly is a temporary ex- 
pedient. Ultimately the AEC’s facilities 
for reprocessing will be overloaded. 

Reactor designers will become more 
and more aware of reprocessing econom- 
ics. In core design they will keep in 
mind need to lower processing costs. 


WATER SUPPLY 


Continued from page 103 


AERATION 


Aeration can remove undesirable gases 
dissolved in water, like carbon dioxide, 
hydrogen sulfide or excess chlorine. 
These gases have very low concentra- 
tion in the usual atmosphere, and solu- 
bility of a gas in water is directly 
proportional to its partial pressure in 
the surrounding atmosphere. So excess 
dissolved gases are rapidly expelled and 
carried off by the air. Similarly, aera- 
tion often removes tastes and smells in 
water if caused by volatile gases or oils. 

In aeration, the water becomes sat- 
urated with nitrogen and oxygen. Nitro- 
gen is relatively inert, but the dissolved 
oxygen may effectively oxidize iron and 
manganese. Oxygen also oxidizes or- 
ganic matter in sewage treatment. 

For good aeration, you need sufficient 
exposure of water and air so the change 
in gas equilibrium proceeds to a reason- 
ably complete state. The process is 
enhanced by increasing air-water sur- 
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NEW Byron Jackson DVMX 
SPLIT CASE BOILER FEED PUMP 


me —Talelial-\-1a-le mi ielmm\((-1ell0lag MP1) 4-Me ad Oh 4-] ae od f- 1 a 


This new Byron Jackson DVMX split case pump gives the same trouble- 
free service that BJ barrel type Boiler Feed Pumps have been providing 
for the larger power plants in the United States for many years. This DVMX 
model is engineered primarily for medium-sized power plants and delivers 
capacities to 2200 gpm, heads to 1200 psig. and temperatures to 350° F. 


Here’s what you get in the new DVMX 


1 Horizontally-split case, with both 
nozzles in the lower half of the pump 
case, permitting removal of the top half 
of the case and the complete rotating 
element without disturbing the piping. 


2 Double volute design which assures 
radial balance of the pump at all 
capacities. 


S Impellers arranged in equally 
opposed groups, assuring hydraulic 
axial balance without resorting to the 
use of any auxiliary high pressure 
balancing devices. 


Byron Jackson 


4 Available with reliable BJ high 
pressure Mechanical Seal especially de- 
signed for boiler feed service. 


§S Furnished with a spacer type cou- 
pling for easy removal of the mechani- 
cal seal. 


G The thrust and radial bearings in- 
cluding the self-contained oiling system 
are of the same reliable construction 
that has proven so successful over the 
years in the larger BJ barrel type 
Boiler Feed pumps. The oiling system 
is of ample size to supply the driver 
bearings if desired. 


P.O. 2017, Termi 
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Division of Borg-Warner Corporation 
nal Annex, Los Angeles 54, California 


BJ 


BJ 
DOUBLE VOLUTE 


By the use of BJ Double Volute inner 
cases, the flow is divided into two identical 
fluid channels with outlets 180° apart. 
Equal opposing forces are created, result- 
ing in radial balance without pressure- 
bending moment on the shaft. 


BJ MAKES 
BOILER FEED 
HISTORY! 


Byron Jackson is building the world’s 
largest boiler feed pump. This 12,000 HP 
pump will deliver 6,330 gallons per 
minute at total head of 6,400 feet, or 
about 2700 pounds per square inch, at a 
speed of 3510 RPM. 





One of 4 Murray type turbo-gear units installed in a southwest rubber plant still giving 
trouble free service after 12 years in an unprotected outdoor location. This unit drives 
an Induced Draft Fan requiring 425 HP at 683 RPM. The turbine speed is 3500 RPM. 


®@ Murray turbo-gear units for mechanical drive are right at 
home in difficult outdoor installations. Fans, pumps, compres- 
sors, and many special types of slow speed machines are 
among the long list of installations powered by Murray turbo- 
gear units. 


Murray gears are of the Herringbone or Double Helical type 
and all are pressure lubricated at the point of tooth contact. 


MURRAY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century 
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WATER SUPPLY 


Soaaralos 13 Continued from page 212 
face, air quantity available, contact 
time or process temperature. 

Aeration is often used with waters 
containing carbon dioxide and iron or 
manganese. Removing the COQ, to a 
practical lower limit of 10 to 15 ppm 
raises the pH of the water considerably. 
Oxidizing the iron or manganese allows 
quite complete precipitation of iron as 
ferric hydroxide, and manganese as hy- 
drated manganese oxide. You may have 
to add some alkali for complete iron 
precipitation. 

Removing the free CO. and raising 
the pH reduces the corrosiveness of well 
waters. But the increased oxygen con- 
tent may be a large offsetting factor. A 
somewhat similar application is the 
deaeration of waters from a hydrogen 
zeolite softener or from a sodium-zeo- 
lite softener after acid treatment. 

The more CO. removed during aera- 
tion, the less lime required in water 
softening or coagulation. This often 
makes reasonably complete removal de- 
sirable and economical, particularly if 
CO. content in the incoming water is 
high. But aeration increases exposure 
to dust and sunlight, may cause more 
algae growth. 

Iron or manganese precipitated from 
water can usually assist in coagulation 
and clarification. This reduces the 
amount of coagulant required. Con- 
sider means and times for periodically 
removing iron precipitates from aerator 
trays or pans and basin. A high-pres- 
sure water hose may flush off most of 
the deposit, but often the heavy mate- 
rial must be removed by hand. 

Which method of aeration you use 
depends on the quantity to be handled, 
and the impurities to be removed. For 
relatively small amounts, bubble com- 
pressed air through the water. Careful 
arrangement and operation of the bub- 
bling plates or tubes provides even air 
distribution. The extra cost of compres- 
sion is somewhat offset by a very effi- 
cient scrubbing of the air bubble re- 
ceived during its passage upward 
through the water. The air bubbles also 
serve to mix the water. This promotes 
coagulation and clarification. 

The other aeration method exposes 
large surfaces of water to the atmos- 
phere. This is done in ponds or streams, 
weirs or cascades, splash trays or pans, 
spray nozzles, a series of coke pans, 
trickling towers filled with wood slats, 
air-lift wells or forced-draft aerators. 

For maximum exposure time, water 
should travel down past a series of per- 
forated pans, trays or slats that decrease 
its falling velocity. Trays are usually 

(Continued on page 218) 
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To help you in the fight 
on corrosion... 





IBRES of inert iron silicate distributed throughout high-purity iron 

make wrought iron tough and corrosion-resistant ... hence a desirable 
piping material for many applications where corrosion is a factor. In 
this material too, the “TUBE-TURN’* line of welding fittings is complete 
... all types, sizes and schedules for every job in wrought iron piping. 

Here is another reason it pays to specify this leading brand! You 
get exactly what you need from more than 4000 items in all piping 
materials .. . available promptly from your nearby Tube Turns’ Distrib- 
utor. He can save you purchasing time and delivery time, and give you 
more for the dollar with TUBE-TURN Welding Fittings and Flanges. 


TUBE-TURN Welding Fittings and Flanges are made in U. S. A. 
They meet all U. S. piping code specifications. 


¥ UBr ’ URNS KENTUCKY 


LOUISVILLE 1, 


A Division of National Cylinder Gas Company 


DISTRICT OFFICES: NewYork + Philadelphia © Pittsburgh + Cleveland « Detroit * Chicago * Kansas City * Denver 


Los Angeles © San Francisco « Seattle * Atlanta « Tulsa « Houston « Dallas « Midland, Texas 





***TUBE-TURN "and “tt” 
Reg. U.S. Pat. Off. 


The complete line... 
for all your needs 


CARBON STEELS 
STAINLESS STEEL 
CHROME-MOLY STEELS 


ALUMINUM 

COPPER 

BRASS 

MONEL METAL 
INCONEL 

NICKEL 

Available from your 


nearby TUBE TURNS’ 
Distributor 





TUBE TURNS? Cayinooring Service 


helps you apply wrought iron fittings on jobs like these... 


Air Conditioning piping... wrought iron and TUBE-TURN* Welding Fittings are used for condenser Down Spouts on Abbey Avenue Bridge, Cleveland. Made of 
water lines shown here, part of new air conditioning installation at State Capitol Building, Harrisburg, 10” wrought iron pipe, with 45° TUBE-TURN Wrought Iron 
Pennsylvania. Contractors: Riggs Distler & Co., Inc. Elbows. Contractor: Gorman-Lavelle Co., Cleveland. 


Sa - : a. ; _ —_ 
Hospital piping . . . wrought iron 5” cold water, Radiant Heating. Many engineers prefer wrought All-around Service. Your nearby Tube Turns’ distrib- 
2\4y” high-pressure condensate returns and 4” pum iron piping for these systems (and snow-removal utor will see that your needs in fittings (of all mate- 
discharge . . . at City Hospital, Cleveland. TUBE- systems). Shown here: welding in bank of coils to hot rials, types and sizes) are met promptly He will also 
TURN Wroueht Iron Fittines used throughout. water line with TUBE-TURN eran 1 Tee at Capitol see that you get Tube Turns’ engineering service on 
Annex Building, Frankfort, Kentucky. Contractor: your piping applications. 
B. A. Walterman Co., Cincinnati. 


WROUGHT IRON 
FITTINGS 
AVAILABLE FROM ——> 
YOUR NEARBY 
TUBE TURNS’ 
DISTRIBUTOR 


90° ELBOWS 45° ELBOWS 


CONCENTRIC ECCENTRIC FLANGES 
REDUCERS REDUCERS 


*“TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 
TUBE TURNS, Dept. C-1 


224 East Broadway, Louisville 1, Kentucky 
Please send Bulletin TT-787 on Wrought Iron Fittings. 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
COMI ID cneeiincrnentenemomeernintntine 3 : LOUISVILLE 1, KENTUCKY 


COON EI escent DISTRICT OFFICES: New York * Philadelphia « Pittsburgh 

ORY sisicicincimteicinsitiainc OE atic COUR oi Cleveland * Detroit - Chicago * Denver * Los Angeles 
, . San Francisco * Seattle * Atlanta * Tulsa * Houston 
re mee maaan i | , Kansas City * Dallas + Midland, Texas 


Your Position 
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vnetter DUG or 9,000... 


Boiler Feed Pump system-wise 
experience protects you 


No one knows more about coordinating your steam 
power system than your Worthington engineer. He rep- 
resents the leading manufacturer of this type of equip- 
ment. He brings to every boiler feed pump installation, 
no matter how small, the same experience that produces 
the world’s fastest, highest pressure units. With any 
head, any capacity, any boiler feed pump problem, call 
your Worthington engineer. His system-wise experience 
will protect your investment. Worthington Corporation, 
Pump Department, Harrison, N. J. 


WORTHI 


—S (1®@ 
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SAH /IIIIIINN 
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Worthington Boiler-Feed Pump Coverage 


UILT EQUIPMENT 





TOTAL HEAD IN FEET 





| 


- 


CAPACITY IN GALLONS PER MINUTE 


WORLD’S BROADEST LINE OF BOILER FEED PUMPS 





..-are all yours 
if you order from 


_ GEAR 


aw 


any size, any quantity 


Spur Splines 
Helical Coniflex Bevel 
Spur Internal Spiral Bevel 
Helical Internal 

Rack 


Herringbone 


Zerol 
Hypoid 
Worm Intermittent 


Non-Metallic Sprockets 





INCORPORATED 
ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTSBURGH + CHICAGO + HOUSTON « LYNCHBURG, VA 
BALTIMORE + CLEVELAND 
3 & Machine c ynch Py 
Industrial Gears & Speed Reducers - LimiTorque Valve Controls 


Established 1892 
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spaced 8 to 18 in. apart with a free fall 
of 3 to6 in. Where splash plates break 
up the water into droplets, a fall of 2 
to 4 ft is more desirable. 

When wind velocity supplies the fresh 
air, results may be quite variable. A 
fan that forces air across or in opposi- 
tion to the falling water gives a more 
definite and higher capacity of aeration 
per unit of equipment volume. The 
choice between natural and forced ven- 
tilation involves relative costs of the 
structure, and air, water pumping costs. 

Natural-draft aerators have fairly 
heavy windage losses on windy days. 
Spray carried away may cause a 
nuisance. Forced-draft aerators have 
little windage loss if properly baffled 
at the air outlet. 

Spray nozzles using water pressures 
of 3 to 15 lb give a large amount of sur- 
face exposure. But a rather large 
ground area is needed and windage 
losses may be very high. You can use 
cooling towers for aeration as well as 
cooling by passing makeup water to the 
tower inlet as it enters the system. 

Initial check and periodic inspections 
insure even distribution of water and 
air flows. Coke interstices, perforated 
plate holes, distributing troughs and 
baffles, splash plates and nozzles may 
become plugged or out of adjustment. 
Frequent chemical analysis of incoming 
and aerated water is the conclusive 
check of apparatus effectiveness. 


COLISEUM 


interior apparatus by return-air fans. It 
is reused or exhausted, as required. Two 
motor-driven pumps supply 42-F chilled 
water to these systems, with a third 
pump for standby. 

Coliseum section is served by other 
fan systems. A high-pressure single- 
zone fan system using a temperature 
differential of about 25 F serves the 
exhibition spaces and large meeting 
rooms. Branch ducts are located in the 
slab. Low-pressure blow-through multi- 
zone fan units and hot- and cold-air 
double-duct high-pressure systems serve 
small meeting rooms, office areas, foy- 
ers, etc. 

All fan systems are arranged to take 
100% outside air and have return fans 
to deliver return air to the apparatus 
or to exhaust it to the atmosphere, as 
required. Air-handling apparatus for the 
Coliseum proper is in a truss space over 
the exhibition area, except for two fan 
systems, which are in a fan room along 
the east wall of the building. The 75 
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Are you getting 
what you pay for 
with 
YOUR coal dollar ? 











Before you contract for your 
1956 coal supply, we suggest 
you make combustion compari- 
sons. As you well know, actual 
steam cost—not coal price per 
ton—is the deciding cost factor. 
Let us demonstrate how to get 
all of the Btu content your coal 
dollar purchases. 


At our Enos and Enoco Mines... 


we ship over two million tons of 
exactly prepared coal annually to 
leading utilities and industries. 
Enos and Enoco coals are care- 
fully screened, then blended to 
specific size requirements. Con- 
trolled high quality, uniform size- 
consist and dependable delivery 
insure top fuel economy. 

If you are interested in fuel sav- 
ings, our Combustion Engineers 
will gladly analyze your require- 
ments. Their services are free of 
charge, and a test of either or both 
of these premium coals can be ar- 
ranged. Their performance will 
be proof of their economy. Write 
or call today. 


a merry, 
Place a 
trial order 


Make a 
test comparison 


‘J 
auase®™ 


4 ‘J 
“hon w” 


THE ENOS COAL 
MINING COMPANY 


Sales Offices for Enos and Enoco Coals 


1405 Merchants Bank Bidg. 310 S. Michigan Ave. 
Indianapolis 4, Indiana Chicago 4, Illinois 
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Built-in — ‘ 
cooling system! —~ Ls 


Nm eS 


Boosts current-carrying capacity 


CHASE® VENTILATED SQUARE 
COPPER TUBE BUS CONDUCTOR! 


Natural convection makes the big difference! 
As temperature rises in Chase ventilated 
square copper tube bus, cooling air circulates 
freely through the staggered holes in the tube. 
Temperatures and electrical resistance stay at 
a minimum because of this efficient heat ® 
dissipation. Excessive local heating, too, is BRASS & COPPER CO. 
prevented because Chase ventilated bus has WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
rounded corners. And Chase square bus is 

beam-rigid—mechanically strong in all directions! 

The Nation’s Headquarters for Brass & Copper 


Chicago Oenver Indianapolis Minneapolis Philadelphia 

Cincinnat) Detroit Kansas City, Mo Newark Pittsburgh 

Cleveland Grand Rapids Los Angeles New Orieans Providence 

Dallas Houston Milwaukee New York Rochester 
St. Louis San Francisco Seattle Waterbury 


Write for free Chase Bus Conductor brochure today! 
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IF YOU BUY 
OR SPECIFY 


CONTROLS 


MERCOID 


CATALOG No. 856 


Will help make 
your selection easier 


R 
write FOR og 
FREE © 


Catalog contains selection charts giving 
specific detailed information regarding 
operating ranges, differentials (sensitiv- 
ities), electric ratings, case styles for 
pressure and temperature controls. 





ALL MERCOID CONTROLS 
INCORPORATE SEALED. 
MERCURY CONTACTS — 

















THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 


Please send catalog No. 856D to: 


COMPANY :___ 
Attn: 
Address: 


City & State:___ 











COLISEUM 


fans for all three functions in the build- 
ing handle over 2.28 million cfm of air. 
All fans, 24 sprayed-coil and 14 condi- 
tioning units were supplied by Clarage 
Fan Company. 

Ventilation. Supply and exhaust ven- 
tilation serves, in general, all storage 
and service areas, locker rooms, eleva- 
tor machine rooms, transformer rooms, 
compressor rooms, equipment room, 
steam-meter room and the two garage 
areas. Supply air is filtered and tem- 
pered. All toilets and slop-sink closets 
have exhaust ventilation. 

A general-exhaust duct riser is pro- 
vided for the office section. Capped 
outlets at each floor are fitted for future 
continuation to special rooms requiring 
additional ventilation. Above each main 
street-level entrance there is a hot-blast 
air-handling unit using recirculated air. 

Heating. High-pressure steam is 
brought into the building near the south- 
east corner, where it passes through a 
service valve into the meter room. A 
10-in. 125-psi line runs directly from 
the meter to the turbines driving the 
compressors. Each fan room is supplied 
50-psi steam, which is further reduced 
to 5 psi, as needed. Kitchen area also 
has a 50-psi line. 

All high- and medium-pressure drips 
and condensate return to one or more 
condensate pumps, while vacuum pumps 
handle low-pressure returns. Steam- 
turbine condensate flows to the suction 
header of the cooling-tower pumps, to 
be used as makeup water for towers. It 
is also connected to the discharge line 
of the condensate and vacuum pumps, 
which deliver water through economiz- 
ers into the sewer. 

The entire building is heated by the 
air-conditioning systems, except certain 
areas. These are main entrances and 
exits, trucking area, fan, compressor 
and elevator-machine rooms, ramps and 
truck passages. Unit heaters provide 
the necessary heat in these areas. En- 
closed radiators or convectors are under 
each window, excent on the office floors. 

Final cost of this project will be close 
to $35 million. With over 300.000 sq ft 
of exhibition space in the Coliseum. it 
is the most modern hall in the world de- 
voted to this work. 


NUCLEAR-REACTOR CONTROL 
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ing rods, not to shim and safety rods. 

The Reactor Handbook has this to 
say on the effectiveness of shim rods: 
“The total dk is greater than the sum of 
k changes owing to the temperature 
coefficient, the fission-product poisoning 
and the fuel depletion between load- 








STUCK LATELY? 





There’s a better way to loosen up 
those bins... with a CLEVELAND 
AIR OR ELECTRIC VIBRATOR. 
It'll save on your shoe leather, 
your handling devices and your 
production time. Processors every- 
where are using them to keep 
their materials moving swiftly and 
smoothly. There’s a size 

and type for every 

requirement. 








Free engineering 
service. 


VIBRATOR 


Write for our new 
literature. 


IBRATOR 


COMPANY 


2824 Clinton Ave. @ Cleveland 13, Ohio 
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STOP STEAM WASTE ./22.3 Maye 


<7 
3 


om 
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FOR UNIT HEATER 


MECHANICAL FLOAT TRAP 
WITH EXTERNAL BY-PASS 











ustrated catalog pages‘on Hoffman F &T Traps, Inverted Bucket Traps and Radiator Traps will be gladly furnished, free on request. 


HOFFMAN ¢é.. TRAPS 


HOFFMAN SPECIALTY MFG. CORP. me 1700 West 10th St., Indianapolis 7, Ind. 


VALVES, TRAPS, VACUUM AND CONDENSATION PUMPS, FORCED HOT WATER HEATING SYSTEMS Sold by leading Wholesalers of Heating and Plumbing Equipment 
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WING Package 
DRAFT INDUCER 
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DAMPER ON BY-PASS 
FOR NATURAL DRAFT 
AT UGHT LOADS 
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WING PACKAGE POWER PLANT DRAFT INDUCER at WELCH GRAPE JUICE 
COMPANY’S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 


UNIT HEATERS 5 BLOWERS 
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ings.” The same handbook (May 1955 
declassified edition) also comments as 
follows on the effectiveness of safety 
rods: “Safety rods are designed with 
an effectiveness large enough to keep k 
below 1 by 0.1 to 0.2 under all operat- 
ing conditions.” Design specifications 
for shim and safety rods are thus con- 
siderably higher than those for a regu- 
lating rod. 

Safe operating practice dictates that 
all control rods be withdrawn to a half- 
way position before any rod is with- 
drawn all the way. There are two good 
reasons for this: (1) If any rod is then 
suddenly taken out the second-half dis- 
tance, it does not add as much excess k 
as when a rod is suddenly pulled out 
full distance. (2) A complete scram, if 
necessary, will occur much faster from 
a halfway rod position than from a full- 
out position on some of the rods. 

Neutron source. In “What It’s Like 
to Run a Reactor” (Power, Oct 1955) 
one of the most important points in a 
reactor startup was omitted—no men- 
tion was made of a neutron source. 
You must have a neutron source in your 
reactor for safe startup—not to get the 
thing going, but for stable instrumen- 
tation, 

In any reactor there will always be 
enough free neutrons from cosmic-ray 
reactions or U-238 fission to start the 
chain reaction. (About 24 nuclei per 
gram of U-238 fission spontaneously 
each hour.) A neutron source is needed 
to provide a sufficiently high neutron 
level so detecting devices (ion and fis- 
sion chambers, amplifiers, meters) will 
have a stable signal as soon as the rods 
are started out. Otherwise, it might 
be possible to remove more than the 
required number of rods before getting 
indication of critical. 

Types of sources. In a natural ura- 
nium reactor, the source will be the fis- 
sioning of U-238, mentioned above. The 
source in a U-235 enriched reactor is 
usually a radium-, polonium-, or anti- 
mony-beryllium disk about an inch in 
diameter, which gives a good counting 
rate on the instruments—preferably 20 
counts per sec at shutdown. The source 
is usually on the opposite side of the 
reactor core from the detector so that 
once the reactor is producing its own 
neutrons, the detector will “see” pile 
neutrons with a small multiplication fac- 
tor by the source. 

Control-rod position. This same ar- 
ticle contains the following passage: 
“To raise power level, control rod is 
withdrawn slightly. . . . When desired 
new power level is reached, control rod 
goes back to its former position and k 
becomes | again. 

But what actually happens in a re- 
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Limitorque Valve Controls Maintain Constant Catalyst 
Flow in Sun Oil’s New Houdriflow Unit at Marcus Hook 


To process more than 50,000 gallons of hot oil, to open and close all types of valves. They 
700 tons of cracking catalyst is delivered per are readily adapted to microwave control. 
hour to the top of this 350 ft. reactor. Limi- Wherever valve operation is important . . . look 
torque valve operators open and close specially to Limitorque. 
designed mixer valves, maintaining uniform flow 
of the air-blown catalyst through 12 pneumatic 
lift pipes. The Limitorque units are actuated by 
remote, push-button controls at a central control 
room panel. 30-page catalog, 

Accurate regulation of catalyst flow is vital to eee 24: 
the catalytic Sadie process. Limitorque valve £-680; desceiing tini- 
controllers are handling the job efficiently and torque automatic valve 
effortlessly. 

Limitorque motor-operated valve controllers 
may be actuated either remotely or manually, ponents. 


Send for illustrated 


controllers and com- 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. Limi 
imiTorque Valve Controls 
NEW YORK « PITTSBURGH + CHICAGO « HOUSTON « LYNCHBURG, VA. Se ee 0 ae y we 
BALTIMORE « CLEVELAND “= eos Established 1892 
LimiTorque Corporation—Philadelphia as ‘ 
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NUCLEAR-REACTOR CONTROL 

@) | 4 Continued from page 222 

actor is more complex. As you withdraw 

R E @ LA | M & a sg a control rod, you increase k, you in- 


crease the neutron population, you 
increase the power output of the reac- 
REMOVE WATER, SLUDGE, ACID tor, but you also increase the heat of 
the core. Any safe nuclear reactor will 
have a negative temperature coefficient. 
This means that increased core heat 
will have a “poison” effect and the con- 
trol rod will have to stay withdrawn a 
slight amount to compensate for this. 
Some further adjustment of the rod 
may be necessary because some core 
components may heat up slower than 
others. Eventually, you will find the 
equilibrium position of the rod which 
will just compensate for the new con- 


: : ; ditions, that is until more fission-prod- 
The HILCO Turbine Oil Reclaimer uct poisons build up owing to the new 


is a self-contained, compact unit higher flux level. 
that will produce and maintain oil The only way the control rod might 
free of all solids, sludge, acids, go back to its former position after a 
moisture and air, keeping the oil power increase would be by increasing 
in first class condition. Its purify- coolant flow at the same time you raise 
ing process is a continuous, all power level. Then you would remove 
PO FS: electric, automatic operation, re- excess heat as fast as it formed and 
quiring infrequent attention. It re- there would be no “heat-poison” effect. 
moves contaminants as fast as they are formed, maintaining 
lubricating oil at full value of new oil. HILCO Oil Reclaimers Ep. Note: The difference in rod posi- 
will also purify compressor, hydraulic, insulating, Diesel and gas tion resulting from the factors cited 
engine lube oils. above is relatively small and the rod 
does return essentially to its original 
position. This is in sharp contrast to 
the control actions with which power- 
plant men are most familiar. 


Purifies Turbine Oil by Continuous or Batch Purification . . . 
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f 1955 editorial index 
available to readers 
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TRANSFER PUMP 


FROM. TURBINE > Annual editorial cross-index 
Ol. TANKS HILCO f 
we OR of article titles and depart- 
rr —L ments published in Power 

during 1955 is available to in- 
terested readers. To obtain 
your copy write, Power, 
Reader Service Department, 
330 W 42nd St, New York 
26,.N..X. 
























































“Blueprint for Power” is the title of a 
20-minute sound color motion picture pro- 
duced by the Rigid Steel Conduit and EMT 
Section of NEMA. Designed for profes- 
sional audiences, it demonstrates the advan- 
tages derived from use of rigid steel con- 
duit and EMT in building and renovating 
programs. It may be borrowed, without 
cost, for group viewing. Write on your own 
letterhead to Rigid Steel Conduit and EMT 
Section of National Electrical Manufactur- 
ers Association, 155 E 44th St, New York 


THE HILLIARD Corporation if, M. Y. 


159 w. FOURTH STREET ELMIRA, N. ¥Y. Consulting Engineer, Colonel Sidney H 


= : “ MG } a Bingham (Ret) has opened new offices at 
IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Ave., Montrea 109109 E 35th St, New York 16, N. Y. 
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It takes cg \U>™ Boiler 


to produce LOW COST STEAM 


... and isn’t low-cost steam what you're actually after 
in a boiler? There’s only one way to get it— with a 
boiler of proven high quality. 

Ames Iron Works has been building such boilers for 
108 years, putting into them the engineering, material 
and workmanship necessary to give the best possible 
service to the customer. 

Today’s AMESTEAM GENERATOR, with its simple, 
efficient, 3-pass design, embodies the best of those 


108 years — the latest developments which we know 
are practical. And the number of customers ordering 
their 2nd, 3rd, 4th, 5th and more AMESTEAM 
GENERATORS justifies the painstaking care that goes 
into these units. 

For a quality boiler that’s bound to give you overall 
steam economy — plus the well-known AMES 24-hour 
service — specify AMESTEAM GENERATOR — 20 
sizes, 10 to 600 h. p. 15 to 200# Oil, Gas or Oil-Gas 
Combination . . . Mail coupon today. 


AMES IRON WORKS 
BOX H-36, OSWEGO, N. Y. 
Gentlemen: 


NAME 


Please send me further 


information on AMESTEAM 


GENERATORS and name of the nearest representative. 


COMPANY 
ADDRESS 
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LOCKETT FUEL OIL PUMPING 


A composite Pump and Heater Set, consist- 
ing of one Worthington Steam-Driven Du- 
plex Pump and one Electric-Driven Rotary 
Pump, with Griscom-Russell Twin G-Fin 
Heaters mounted above the pumps. Com- 
plete with pressure and temperature con- 
trols. Fabricated to Consulting Engineer's 
Specifications. Capacity: 10 GPM of bunker 
C fuel oil against 175 PSI. Steam pressure 
250 PSI. 


AND 


HEATING SETS 
Custom Budd 


For more than a half-century, Lockett has been 
supplying standard and custom-built Fuel Oil 
Pumping and Heating Sets, for mechanical 
and steam atomizing oil burners. Various types 
of Pumps are available: Turbine or Motor- 
Driven Rotary Pumps, Electric-Driven Rotary 
Pumps, and Duplex Steam Pumps, in any com- 
bination. Units can be furnished for any ca- 
pacity or pressure desired; complete with 
Strainers, Pressure and Temperature Controls, 
and Instruments. Each pump is suitable for 
the full rated capacity of the Unit; one pump 
and one heater are spares. Engineered to your 
requirements. Completely assembled and shop- 
tested. Inquiries are invited. Descriptive bul- 
letins sent on request. 


A. M. LOCKETT & COMPANY, LTD. 


Contracting Mechanical Engineers 
NEW ORLEANS * HOUSTON « DALLAS 





gry STAINLESS STEEL 


WELDED GRATING 


Particularly suited for conditions such as in the 
chemical and petroleum industries. Available in 
many types of stainless from Gary Type GW-75A 
(34" x 4%" main bar, 4" hexagonal cross bar) to 
Type SGW-225 (24%" x 3%" main bar, 5%" hex- 
agonal cross bar). Send today for full details. 
write for Catalog P-36. 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO, 


4018 East 


Seventh Avenue * 


Gary, Indiana 
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turn, ran parallel with the road for 
about 20 feet, then made a left-hand 
turn into the plant. 

“Trouble was that when the conduit 
was laid, Uxbridge Road was only two 
lanes wide. Then years later it was 
widened to four lanes. That put the 20- 
ft section of the conduit that ran paral- 
lel with the road directly under the new 
road. The first elbow was a long-sweep- 
bend type, but it had no access pit. Sec- 
ond bend had an access pit but the man- 
hole was covered with a thick layer of 
concrete when the new road was built. 


Continued from page 156 





“Motor-generator sets were originally 
used in the substation, feeding through 
a 2-wire system. Cables were battleship 
dc-type of woven-wire armor, over lead 
sheathing. But recently the motor-gen- 
erator sets had been replaced by mer- 
cury rectifiers and the system changed 
to 3-wire. My friend told me his firm 
had a lot of woven-wire armored-cable 
on hand from war-surplus stock. Be- 
cause that type cable is rugged, damag- 
ing the old or the new cable when pull- 
ing it into the conduit wasn’t a big 
problem. And there was enough room 
inside for the new cable. But how would 
they get a cable puller around those 
two bends? 

“Next morning my friend introduced 
me to the works super, but he was skep- 
tical. Finally he thawed out, told me 
he had three choices. First was to string 
an overhead cable. But electric buses 
took power from overhead trolley cables 
strung over the highway. Code permit- 
ted running cable alongside those over- 
head trolleys, but not over, under or 
across, 

“His second choice was to ground at 
substation and again at the plant. This 
was illegal because of electrolytic dam- 
age to buried iron sewer-lines, telephone 
cables and water lines. 

“Third was to run another trench. 
But that was like tearing up the Jersey 
Turnpike. Uxbridge Road was alive 
with traffic, even during nonrush hours. 
Tearing up would cost a small fortune, 
yet he thought it was the only way out. 
So the super was open for suggestions 
that might save money. 

“My idea was to shut down over the 
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TOWER 
Corrosion 
Fungus, algae and 
slime accumulations 


ROOF 
leaks 
Loss of production 


CONDENSER 
Water scale 
Corrosion 
Pitting 
Slime, algae and 
fungus growths 


RETURN SYSTEM 
Corrosion 
Grooving 
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FUEL SYSTEM 

Clogged lines 

Blocked Strainers 

Baked-on Carbon 
and/or Sludge FIRE SIDE 

Slugs of water Soot 
and/or Sludge Firescale 

Improperly blended oil 

Gums and tor 





WATER SYSTEMS 
Complaints due to 
Low pressure 
Insufficient flow ~ 
Red water 
Staining of 
fixtures 








STACK 
Loss of draft 
Smoke problems 


WATER SIDE 
Scale 
Corrosion 
Pitting 
Difficulties due to 
improper operations, 
carryover, etc. 


LET US HELP YOU WITH YOUR PROBLEM 


SENSE OR: AE Ses 


WRITE TO ALKEN-MURRAY CORPORATION, DEPT. P-1 
131 EAST 23RD STREET e 
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neet and plate 
abrication for 


SR NCSI AGI NB 


The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
%” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 
Plate Fabrication Booklet 


Whatever your requirements in 
sheet and plate fabrication 


callon KIRK & BLUM 
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weekend and pull out the two old cables. 
A pulling cable attached to the end of 
the old cables could be pulled into the 
conduit at the same time. That would 
solve the problem of getting past those 
two 90-degree bends. It would also cut 
down chances of damaging old cables 
left in the conduit when the new cable 
was pulled over old. Besides, I’ve found 
that scrapping old buried cable that’s 
disturbed is good insurance. 

“But the super said he needed the 
juice seven days a week, 24 hours a 
day. Claimed they were doing some 
high-priority work, couldn’t shut down 
more than a few minutes at any time. 
So he was willing to spend all that 
money to excavate. Then with new 
cable in place, they could be hooked up 
in a few minutes, which was OK. He 
also said the town’s mayor was blowing 
his stack about blocking traffic on two 
lanes, but that couldn’t be helped 

“That’s when I got a_ brainstorm. 
Any good sailor knows you can get to 
port by tacking against a heavy blow. 
I told him I’d have that cable through 
the conduit in a couple of days and I 
wouldn’t tear up anything. My price 
was 200 pounds, with a ‘no-results-no- 
pay’ guarantee, take it or leave it. 

“After thinking that over for a few 
seconds, he raised one eyebrow and said 
slowly, ‘You want 200 pounds and you 
won't even excavate—why, that’s ask- 
ing a lot for a little work.’ 

“Tm not selling excavation—I’m 
selling you results. My price is only a 
fraction of the job you're planning to 
himself to talk 
with the top brass; was back shortly. 

**It’s a deal,’ he 
results-no-pay 


pay for. He excused 
said, ‘with your no 
guarantee we can’t go 
wrong.” 

after 


started talking with people around town 


“I got busy leaving him and 


That evening I got some hot informa 


tion from a highly educated fishmonger 


in a local pub. He told me where to 
find what | was looking for So after 
slowing away some tur l got on the 
bus for Maidenhe a whict sa tew 
nile iwa 























STOP. 
VALVE 4 


Users Rate N 

Ti ‘i nhneime 

a a: RT Valve 
vice 


1 case-history 
of the amazing 
ords being set 
vaives in 
severe-service applications 
everywhere -*° 
es were lasting only two 
the stainless 
be replac 


has been holding since May 


@ “L.Q600 has been outstandingly guc- service sinc 
cessful on our toughest gervices- We are composition disc valves gave trou 
going to yse LQ600 in all future globe years. It’s the only valve that ever he 
valve replacements and new nstallations.” on this service.” 
@ “It begins to look 45 though ‘wire ® “We have @ severe 120 | steam 
drawn’ seats and plugs are obsolete now- throttling service, and regular plug valves 
We've been oF the lookou for a valve lasted only about a week before leakage- 
like LQ600 for years, 8° we're suggesting Not one of your LQ600 Valves has leaked 
ranches get ® supply and in this gervice, an we are now using them 
r all over the plant, in all sizes.” 


that all our 


replace all leakers immediately - 


NOT LEAK, AND 


s THAT po 
sc REPAIRS 


AND DI 


KIRA: Rlum 


breechings 

stacks 
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insulation jacketing 
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THE KIRK 





The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
%” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 
Plate Fabrication Booklet. 


Whatever your requirements in 


sheet and plate fabrication . . 
call on KIRK & BLUM, 


& BLUM MFG. CO. 


3233 Forrer Street, Cincinnati 9, Ohio 
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weekend and pull out the two old cables. 
A pulling cable attached to the end of 
the old cables could be pulled into the 
conduit at the same time. That would 
solve the problem of getting past those 
two 90-degree bends. It would also cut 
down chances of damaging old cables 
left in the conduit when the new cable 
was pulled over old. Besides, I’ve found 
that scrapping old buried cable that’s 
disturbed is good insurance. 

“But the super said he needed the 
juice seven days a week, 24 hours a 
day. Claimed they were doing some 
high-priority work, couldn’t shut down 
more than a few minutes at any time. 
So he was willing to spend all that 
money to excavate. Then with new 
cable in place, they could be hooked up 
in a few minutes, which was OK. He 
also said the town’s mayor was blowing 
his stack about blocking traffic on two 
lanes, but that couldn’t be helped 

“That’s when I got a_ brainstorm. 
Any good sailor knows you can get to 
port by tacking against a heavy blow. 
I told him I'd have that cable through 
the conduit in a couple of days and I 
wouldn’t tear up anything. My price 
was 200 pounds, with a ‘no-results-no- 
pay’ guarantee, take it or leave it. 

“After thinking that over for a few 
seconds, he raised one eyebrow and said 
slowly, ‘You want 200 pounds and you 
won't even excavate—why, that’s ask- 
ing a lot for a little work.’ 

“T’'m not selling excavation—I’m 
selling you results. My price is only a 
fraction of the job you're planning to 
pay for.’ He excused himself to talk 
with the top brass; was back shortly. 

**It’s a deal,’ he said, ‘with your no- 
results-no-pay guarantee we can’t go 
wrong.’ 

“I got busy after leaving him and 
started talking with people around town. 
That evening I got some hot informa- 
tion from a highly educated fishmonger 
in a loca! pub. He told me where to 
find what I was looking for. So after 
stowing away some fuel I got on the 
bus for Maidenhead, which is a few 
miles away. 

“After a night’s shut-eye at a local 
inn, I started out early for the home 
of a Mr Argyle Dunwoody. He turned 
out to be a character who lived in a 
thatched-roof cottage with his goats, 
pigs, chickens, dogs, cats, an owl, a 
kangaroo and other wild animals. They 
were all over the place, perched on 
chairs, lying under furniture, running 
in and out of his three rooms, making 
one hell of a racket. Then for good 
measure he had in the kitchen a dozen 
small cages with animals like white 
rats, birds, guinea pigs and some I 
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BIDDLE Vustiument Yews 


MOTOR and PHASE ROTATION TESTER 


A Dual Purpose Instrument 

For Determining: 

.-» Direction of rotation of electric 
motors before they are connected 
to the line. 


..» The phase rotation or sequence 
of energized power circuits. 


Here is a positive means for determining 
which motor leads must be connec ted 
to certain conductors of a su yply system 
to insure that the motor will rotate in a 
prescribed direction when energized. 


ee 


FAMOUS Dr. HORN 
HAND TACHOMETER 


Many consider Dr. Horn to be the finest speed measuring 
Gives instantaneous readings of rota- 


for BULLETIN 80-P 


device obtainable. 
tional—or linear and peripheral speeds—regardless of the 
direction of rotation, Measures 6 ranges from 25 rpm to 
30,000 rpm, Operates with equal precision in vertical, 
horizontal or slanting position. Simple mechanism, Over- 
speed protection Low maintenance. Long life. James G. 
Biddle Co, is sole U.S. distributor 


Write for BULLETIN 35-65-P 


TWO-IN-ONE 
JAGABI® TACHOSCOPE 


Combines speed indicator and stop 


watch. Replaces ‘human ele 
ment of error in starting and 
accuracy of 


topping with higher 


calculation because Tachose ope 
can be operated for longer period, 
High precision inetrument for 
measuring machine speeds 


up to 
10,000 rpm, Frequently used as a 


tandard for checking other speed 
SPEED MEASURING 
Bt LL K TIN. A selection chart 


peed Measuring Instruments for specihe 


measuring timatrument 


The high quality top 
watch may also " 


conditions is a feature of BULLETIN 45-P 


JAMES G. BIDDLE CO. 


DME james. BidlleCo, == 
ELECTRICAL TESTING 
INSTRUMENTS Gentlemen: 
} 


used independently, 


11316 Arch St., Phila. 7, Pa. 
bd Please send me material checked: 
SPEED MEASURIN > () 80-P [) 35-65-P {} 35-P 
npaMe 
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hadn't met socially so didn’t recognize. 
The place smelled like a boars’ den— 
and so did Argyle. 

“That guy had a broad beam but was 
only five-feet-four, from stern to bow. 
His long nose and sharp chin stuck out 
of a square face like a sailing ship that 
someone put a second bowsprit on for 
good measure, After introducing myself 
| had a hard time understanding what 
he was mumbling through his paint- 
brush mustache, At first Argyle wasn’t 
interested in my proposition—said he 
couldn't leave his children. When I 
asked where his brats were he pointed 
to his animals. But he gave in when I 
promised him ten pounds, to be paid 
whether the job was a success or not, 

“After squaring the place away by 
locking his pets up so they wouldn't 
eat each other, he put on an old ulster, 
wrapped a muffler around his neck and 
covered his bald head with a greasy 
leather cap. He lighted his pipe, stuck 
a small box under his arm and we 
charted a course for the Uxbridge bus. 
Once aboard the bus, the passengers 
seemed to give us a wide berth. A few 
elderly ladies turned blue around the 
gills and got off a few stops after they 
boarded, gasping for fresh air. 

At that point I yanked out my slide 
rule and figured that with the outside 
temperature at 22 F and the ambient at 
65 F, it would take 2.16 cfm of air pass- 
ing over Argyle to keep the bus livable 

and at the same time keep the inside 
temperature from dropping below 45 F. 
After a little more headwork with my 
slip stick I learned that I'd have to crack 
the port hole open about 2 7/16 inches, 


which I did. 


Continued from page 228 


“When the two of us showed up at 
the plant, the super took one look at 
Argyle. His eyes went suddenly crossed 
and he dashed out of his tiny office. So 
I ignored him completely and got down 
to business without wasting time. 

“Argyle gave me instructions and 
handed me the box. Then he went scoot- 
ing across the 4lane highway first 
chance he had, dodging traffic. I went 
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OFFERS YOU MANY BENEFITS 


SAYS 
Smith E. Hughes 


Past President 
National Association 
of Power Engineers, 

Cincinnati Chapter 


SPEARHEAD 


EXTENSION 
GASKET CUTTER 


“This is it! The tool that’s modern in 
design comfortable to the feel 

simple to operate, it's the most 
accurate hand cutter I've used, and its 
smooth metal feel is greet. | find the 
lightweight aluminum body mokes cut- 
"ae fast and easy. And it's oad the 
right size for my tool kit, It’s got 
everything.” 


You'll agree . this new Spearhead 
model has everything you'd went for 
better, more efficient gasket cutting 
This convenient tool cuts circular 
gaskets from 1” to 13” from any pil- 
able sheet material-—and with hondy 
new extension arms, will cut precision 
round gaskets any size 


. 
be 
& 
Durable tempered steel blades strong. 
er, longer lasting—quickly adjusted in 
@ second—-with one easy twist of thumb 
screw, Direct inch and metric scales on 
cutter body—ne more guesswork 
. 
~ 
. 
Contoct your local supplier for com- 


plete information and prices, or write 
to 


ZIMMERMAN PACKING 


CINCINNATI 12, OHIO 








MARMADUKE 


down into the basement to the conduit 
opening. Soon I could hear Argyle mak- 
ing weird noises through the conduit. 
That was my cue to open one end of 
the box and shove it inside. A white 
rat ran into the opening. Then I turned 
the box around and opened the other 
end, 

“Argyle’s ferret, which was a kind 
of weasel used in Europe for hunting 
rats and burrowing rabbits, began sniff- 
ing and perked up its ears. Then it 
started through the conduit after that 
rat, I held on to the long fish line tied 
to the ferret’s collar. In about half a 
minute that rat arrived in the substa- 
tion and popped into a sack Argyle was 
holding, Hot on his tail the ferret ar- 
rived aad was rewarded with a can of 
sardines. 

“I tied a thin-wire cable to the fish 
line and Argyle pulled it through. Then 
he tied a pulling cable to the wire and 
I pulled it back. With that done, I 
asked the super to bring on his laborers 
with their electric cable and hand 
winch. Then I had them grease the 
cable and start shoving it through a 
36-foot length of 2-inch pipe, which 
reached the first bend. At the same time 
some of the men were pulling on the 
cable from the substation. I figured 
that by keeping the cable pushed to the 
first bend inside the pipe, it wouldn't 
foul up the old cable because all the 
pulling would have to be around only 
one bend. In about two hours the job 
was done, ready for connecting. 

“That evening I ran into the super at 
the King George Tavern. He and the 
mayor were celebrating. When the 
super introduced me, the happy mayor 
shook hands and said he wanted to meet 
the person who saved him from blocking 
off part of busy Uxbridge Road. 

“It turned out to be a gay evening 
all around. For one thing, I had the 
200 pounds salted away in my cargo 
hold. After a few drinks the super 
broke down and confessed he felt silly 
for paying me all that money for a few 
hours’ work, Then he admitted he 
learned a lesson. ‘It isn’t what a thing 
costs that counts,’ he said, ‘It’s how 
much money it saves.’ 

“I didn’t argue with him. No other 
consulting engineer will, either.”"—-SME 
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OLD BOY Is FIRST 

I enjoy readers’ Plant Problems and 
Practical Ideas. But when Power ar- 
rives, I turn first to Marmaduke Sur- 
faceblow. 


R C Conx Newark, N. J. 


GENERAL 
BLOWER 


les Ya? 
pons FOF, + 


a7 Vict ele] Re]. & 4 
POWER PLANT 


Supervisor: State of New York 
Dept. of Public Works—Div. of 
Architecture 
Cart W. Larson, Acting State Architect 
Contractor: Interbore Company 
Jos, Lappin. Chief Eng. 
New York 16, N. Y. 


In the new Craig Colony power plant 
Sonyea, New York, four specially designed 
GENERAL BLOWER fans will supply 
induced draft to the boilers. 

Each fon is constructed with a size 6 
DIDW radial tip induced 














draft wheel. On either side 
of the wheel, inlet boxes and 
dampers have been pro- 
vided as well as independ- 
ent bearing pedestals. 
Bearings are water cooled. 
. The fan will deliver 
23,200 CFM at 150° and 
maintain 6” static pressure 
at 1150 RPM. Diameter of 
wheel—37 2”. 

These G-B blowers are 
provided with radial tipped 
wheels of heavy plate con- 
struction to resist corrosive 
effects of fly ash. Hubs are 
cost steel, 


a 


Shewn here—G-B Radial Tip 
wheel and Spun Iniet cone 


ertAary 
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“Lungs for Industry” 


Over 20 yeors of 
engineering ond 


GENERAL BLOWER 
COMPANY 


8603 FERRIS AVE, MORTON GROVE, iLL. 
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more motor 


than ever before... 


more HORSEPOWER 


Type H is most com- Yo 
pact. The same horse- ‘Cy 
power is provided in a ; 
“smaller package.” An 
actual saving in space 
of 46% for the 2 h.p 
size. 


more RUGGED 


The cast-iron frame 
defies distortion. The 
smooth cast-iron sur- 
face is highly corro- 
sion-resistant, The 
heavy solid feet on the 
Type H are a substan 
tial part of the frame 
















more PROTECTION 


Ventrifoil directs air, 
deflects water. Each 
end of the motor has a 
specially formed de 
flector which directs 
air around bearing 
housings and into fans 
on the rotor 


MOM issucation 


U.S. multiple protec 
tion increases insula 
tion life. ASBESTOS 

for protection against 
heat. SILICONE —for 
moisture resistance 
MYLAR —for greater 
physical strength 





THE REVOLUTIONARY TYPE H 





New-fashioned power is the result of more and more 
exclusive and valuable features present only in this new motor. They 


more COMVENIENT 


include asbestos insulation to resist heat and moisture; Lubriflush bearing a pee oe 
1Ou ul 


construction for longest life; Ventrifoil baffles to direct air and deflect box is a heavy-duty 
: ge 5 3 as. ee Tee pa cast-iron, diagonally 
water; solid cast-iron frame and normalized castings, all directed to the split type, attractively 


contoured and very 
easy of access 





objectives of longer motor life and more efficient power. 
A profusely illustrated multicolor bulletin fully describing construction 
features of the Type H motor is available. Write for your copy today. 

























EO oc OE SE CREM eS a: 
J. $, ELECTRICAL MOTORS Ine. 90-5 

Ebstrical ae ee 

| 

MOTORS \~— _- | 

” hasres | 
MAIL COUPON NOW } city. aia isiou | 
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Goulds Fiy, 3189 Centrifugal 
Pump Series includes 10 sizes 
with copacities to 1080 GPM; 
heeds to 160 ft, 


interesting facts 


Versatility 


«+» @bout a new series of Goulds 
Multi-Purpose Centrifugal Pumps 
Newest in a line of heavy-duty centrifugal pumps reputed for 


their dependable, trouble-free operation, the Goulds Fig. 3189 
Series offers you: 


You can use the Fig, 3189 single-stage, open 
impeller pumpe for general water service, 





Economy 


irrigation, circulation, slurries, transfer, fac- 
tory wastes and for air conditioning. You 
can choose just the right pump for your need 
from 10 sizes with capacities ranging up to 
1080 gallons per minute, with heads up to 
180 feet at 1750 RPM, 


The Fig. 3189 Series is made in the Goulds 
tradition—they’re built to work hard and 





to last long. Their design accommodates 
wide interchangeability of parts, greatly re- 
ducing parts inventory requirements where 
many pumps are used, 


Low Operating Cost Modern hydraulic design provides high 


operating efficiency with relatively low 





~ power consumption, Impellers are statically 
and hydraulically balanced for smooth 
operation, 


Operating Convenience You can adapt the Fig. 3189 pump to vari- 


ous piping arrangements by swiveling the 





discharge nozzle to any one of three positions, 


Maintenance Convenience Wide openings in the support head give 


@ ready access to gland and stuffing box, 
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Bearing housing is completely sealed to ex- 
clude moisture and dirt, You can safely use 
the unit outdoors without fear of dirt harming 
the bearings and you can hose it down without 
fear of water damage. 





lor specifications, performance curves and other interest- 
ing design details that contribute to long, economical 
service, send for illustrated Bulletin 720.4. 





ATLANTA « BOSTON «+ CHICAGO + HOUSTON « NEW YORK 
PHILADELPHIA « PITTSBURGH « TULSA 
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World's largest 3600-rpm 
turbine-generator shipped 
> Finst LARGE STEAM turbine-genera- 
tor with liquid-cooled stator conductors 
has been shipped from the General Elec- 
tric Co to The Cleveland Electric Ilu- 
minating Co’s station at Eastlake, Ohio. 
The unit, consisting of a tandem-com- 
pound turbine rated at 208,000 kw and 
its connected generator rated capable of 
producing 260,000 kva, will be the larg- 
est 3600-rpm turbine-generator in the 
world. Innovation of circulating a cool- 
ing liquid through hollow conductors 
will be used in the stator portion of the 
turbine - generator. Most present-day 
generators are cooled by circulating hy- 
drogen gas through passages in the 
magnetic portion of the rotor and stator. 
Developed by GE in the 1930's, this type 
of liquid cooling is said to be a major 
step in development of generators of 
large capacity. Consequently, signifi- 
cant increases in capabilities of genera- 
tors can be accomplished without in- 
creasing their physical dimensions. 
Upon installation of the conductor- 
cooled turbine-generator, total capacity 
of the Eastlake Station will be boosted 
to 660,000 kw. 


Virginia Tech to install 
a nuclear-reactor simulator 


®& A NUCLEAR-REACTOR simulator—simi- 
lar to the one that the United States 
exhibited at the Geneva Conference— 
will be installed at Virginia Tech, ac- 
cording to an announcement by John 
W Whittemore, dean of engineering and 
architecture. Leeds and Northrup Co 
have been contracted to build the unit. 
They have advised Virginia Tech offi- 
cials that it will be the first such unit 
to be installed at a college or university. 
Delivery is scheduled for the spring. 
This simulator with the nuclear ac- 
celerator and other equipment that is 
presently available from outside sources 
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ANOTHER INDUSTRIAL 
CUTS 
POWER DISTRIBUTION 
COSTS WITH 


OKOLITE-OKOPRENE 


tt sell 
s Sane 
=. * tH f 
Sw pes aeTT 
* 5 


. 


HESE Okolite-Okoprene self-supporting cable provides these further advantages: 
= aerial cables illustrate one of the most 
important economy features of this type of 
cable. At its refinery in Robinson, Illinois, ¢ improved voltage regulation 
The Ohio Oil Company made use of an © less space requirements 
existing pipe and conduit structure to sup- 
port the Okolite-Okoprene aerial cables. 
Okolite-Okoprene was widely used on this « high resistance to chemicals and acids 
refinery installation; primary distribution common to industrial areas 
from the power house to the water distri- Okolite-Okoprene self-supporting cables 
bution unit substation and to the crude unit —_ have proved advantageous in virtually every 
substation—in all cases the most economical jndustry in America. Write for Bulletin 
use was made of existing structures. PW- 1074, Okonite’s complete data book on 
In addition to economy in installation, self-supporting cables. The Okonite Com- 
Okolite-Okoprene self-supporting aerial pany, Passaic, New Jersey. 


¢ a higher factor of safety 


e high resistance to weather extremes 


DESIGN, ENGINEERING, CONSTRUCTION AND PROCESSING SERVICE 
J. F. Pritchard & Co., 210 West 10th Street, Kansas City, Mo. 


Available with either copper or aluminum conductors 


Oa ITE PR insulated 
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BIGELOW 


BOILER-BURNER 


19 SIZES 


80". EFFICIENCY 
T ubes correctly pr 
transfer poomon 


pacity 
RESERVE CA of heating 


f 
2 (STEEL porLes ! 


Write For Your 
Copy Of This 
NEW BOILER-BURNER 
UNIT CATALOG 


THE BIGELOW COMPANY * NEW HAVEN 3, CONN 


resentative 
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will make the atomic-energy laboratory 
at Virginia Tech one of the most com- 
plete of any college in the country, Dean 
Whittemore pointed out. 

The nuclear-reactor simulator is the 
answer to the question of how nuclear 
reactor theory and operation can be 
taught when costly reactors are not 
readily available. The device consists 
of a regular reactor contro] console, a 
model reactor and an electronic analog 
computer. The electronic computer 
causes the model reactor to respond just 
as would an actual thermal nuclear 
reactor. By suitable adjustments an 
operator can obtain experience neces- 
sary for operating various types of nu- 
clear reactors, 


Calendar of Events 


Mar 12-16—National Association of 
Corrosion Engineers, 12th Annual Cor- 
rosion Conference. Hotel Statler, New 
York. Full information from NACE, 1061 
M & M Building, Houston 2, Texas, 


Mar 15-16—American Institute of In- 
dustrial Engineers (Cleveland Chapter), 
5th Annual Spring Conference. For in- 
formation write, W S Ritchie, AITE, Room 
330, Cuyahoga Savings Building, 2123 E 
9th St, Cleveland 15, Ohio. 


Mar 18-21—American Society of Me- 
chanical Engineers, Spring Meeting. 
Multnomah Hotel, Portland, Ore. Com- 
plete information from ASME, 29 W 39th 
St, New York 18, N. Y. 


Mar 19-20—Steel Founders’ Society of 
America, Annual Meeting. Drake Hotel, 
Chicago. Details from SFSA, 606 Terminal 
Tower, Cleveland 13, Ohio. 


Mar 21-23——-American Power Confer- 
ence, 18th Annual Meeting. Sponsored by 
Illinois Institute of Technology in coopera- 
tion with 13 universities and ten national 
and regional technical societies. Hotel 
Sherman, Chicago. Details from IIT, Tech- 
nology Center, Chicago 16, Tl. 


Apr 2-4—American Society of Electri- 
eal Engineers, South West District Meet 
ing. Dallas, Texas. Details from AIEEF, 
33 W 39th St, New York 18, N. Y. 


Apr 10-12—Metal Powder Association, 
12th Annual Meeting and 1956 Metal 
Powder Show. Hotel Cleveland, Cleveland, 
Ohio, Details from MPA, 420 Lexington 
Ave, New York 17, N. Y. 


Apr 16-18—American Society of Elee- 
trical Engineers, Great Lakes District 
Meeting. Fort Wayne, Ind. Details from 
AIEE, 33 W 39th St, New York 18, N. Y. 
(Continued on page 238) 
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Nicholson steam trap capacity gives you... 


faster, more effective 
condensate removal 


Nicholson capacity is greater than that of any other trap of 
the same size. And, greater capacity—right across the board 
means the Nicholson trap discharges condensate and air from 


steam distribution lines and equipment faster, more effectively. 


‘4 @ powerful valve action—big husky bellows. 
Write, today, for your copy 

of new Bulletin 10-55—for @ positive shut-off—finely ground valve and seat. 
detailed information. @ high capacity —effective use of large orifice. 


@ each unit service tested—with steam. 


When less than the best won't do, specify Nicholson. 








OH. NICHOLSON ad Conay 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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“BUFFALO” BOILER FEED PUMPS 


HUSKY... 


to keep water pressures up 


— blood pressures down! 


“Buffalo” Type RR 2- and 4- 4 
stage Pumps are doing just 

this important job in boiler 

installations all over the 

country—dependably and eff- 

ciently—many against heads 

up to 1500 feet! 


That's because they're built up 
to the job. Impellers, shafts, 
couplings and casings are 
heavy-duty. Oversize ball bear- 
ings support both ends of the 
shaft. Stuffing boxes are extra 
deep, to hold seven rings of 
packing. In fact, everything 
about these pumps is oversize 
except the price, Yes, they will 
give “extra-long life” deliver- 
ing cheap gallons on a worry- 
free basis, Write for Bulletin 
980-C for full details on the 
“Q” Factor* that makes these 
pumps your best boiler feed 
buy. 


For pressures up to 500 psi (1500 ft, head) 
~ capacities up to 900 GPM, 


BUTT ALO two tinge 


The "Q” Factor the built-in 
Quality that provides trouble-free 
satisfaction and long life. 
Note relative large size of shaft and bearings 
as shown by the above sectional drawing 


of a4 “BUFFALO” 2-stage Type RR Pump. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 
488 Broadway Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQuio 
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Apr 16-18—American Society of Me- 
chanical Engineers, first Gas Turbine 
Power Conference. Hotel Statler, New 
York. Details from ASME, 29 W 39th St, 
New York 18, N. Y. 


May 7-9 — Air-Conditioning and Re- 
frigeration Institute, Annual Meeting, 
The Homestead, Hot Springs, Va. Details 
from ARI, 1346 Connecticut Ave, NW, 
Washington 6, D.C, 


May 9-11—-American Welding Society, 
National Spring Meeting and fourth Weld- 
ing Show. Memorial Auditorium, Buffalo, 
N. Y. Details from AWS, 33 W 39th St, 
New York 18. N. Y. 


Test work on the coal-burning 
gas turbine nears completion 


® THE PRESENT series of tests on the 
coal-burning gas turbine, under develop- 
ment by the Locomotive Development 
Committee of Bituminous Coal Re- 
search, Inc (See Power June 1955, p 
158) is expected to reach completion 
this year. The announcement was made 
by Colonel R B White, Committee 
chairman. It is anticipated that the 
first coal-burning gas turbine locomo- 
tive will be under construction in 1957. 

The 1956 program will be carried 
out in the turbine test facility main- 
tained by the Committee at the Alco 
Products plant in Dunkirk, N. Y. Test- 
ing will include improvements in coal 
handling, combustion and ash-separa- 
tion equipment. Later in the year addi- 
tional tests will be run on the Commit- 
tee’s 4250-hp locomotive-type turbine 
now installed on a stationary test bed. 

Director of Research for the Com- 
mittee is Peter R Broadley of Elizabeth, 
N. J. He is on leave from his post as 
mechanical engineer of the Central Rail- 
road of New Jersey. 


American Power Conference 
offers attractive program 


& Tue American Power Conrerence, 
sponsored by Illinois Institute of Tech- 
nology in cooperation with 13 universi- 
ties and 10 local and national engineer- 
ing societies, will be held on March 21 
through 23 at the Sherman Hotel, Chi- 
cago. Purpose of the conference is to 
provide a forum for exchange of in- 
formation in the fields of power genera- 
tion, transmission, distribution and 
utilization. 

The meetings are open to all inter- 
ested persons, Registration information 
may be obtained from Dr E R White 
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Wide bucket “L” type wheel 


Regular type wheel 


Top performance in all COPPUS TURBINES 


Both the regular type wheel or wide 
bucket “L”’ type wheel give you Coppus 
proven high quality and low mainten- 
ance cost. The “L”’ type wheel is the 
new development for use where low 
water rate is essential. 

Coppus “Blue Ribbon Turbines” 
earned their fine reputation right on the 
job. Users vouch for their top quality 
performance and their low maintenance 
cost. 

In the words of the supervisor of a 
large chemical company: “‘Coppus tur- 
bines require so little maintenance that 
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a person would starve to death, if he 
depended on it for a living.” 

Proven features of all Coppus Tur- 
bines: 


@ Turbines rated close to your hp re- 
quirements, from 150 hp down to 
fractional. No need to buy a bigger, 
costlier turbine than your conditions 
call for. 


@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 


@ Exclusive pilot operated excess speed 


safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. ; 

@ Optional carbon ring packing glands. 
Coppus Steam Turbines ranging from 
150 hp dewn to fractional, in 6 frame 
sizes, make turbine dollars go far- 
ther. Send for Bulletin 135 on Coppus 
Turbines. 


COPPUS ENGINEERING CORPORATION 
163 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER 


“BLUE 
RIBBON’ 
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@ PROCESSING THOUSAN os head, secretary, APC, Illinois Institute 


Pati ma adel Tibitel litte of Technology, Chicago 16, Ill. 
f A partial listing of topics to be pre- 
o sented during the 3-day event follows: 


Wednesday, March 21, 1956 
CENTRAL STATION STEAM GENERATORS: 


rom 4 o- Reha. ERM High capacity-two furnace boilers; 
Supercharged boiler design develop- 
ment and application. 

HYDROELECTRIC POWER DEVELOPMENT: 

Underground hydroelectric stations in 
Brazil; The Wisconsin River—the hard- 
est working river in the nation. 
500 hp GAS TURBINE POWER PLANTS: Thermo- 
200 psi dynamic performance and design of 
combined steam-gas turbine power 
plants; Gas turbines for peak load 
generation on a large utility system. 

STEAM GENERATORS — REMOVAL AND 
DISPOSAL OF SLAG AND FLY ASH: Chemi- 
cal treatment for fireside deposit pre- 
vention in coal-fired furnace; Fly ash 
and slag—materials of value. 
PROVIDE LOWER COST STEAM NUCLEAR ENERGY FORUM: Fields to 
be covered are: Role of government in 
nuclear power development; Role of in- 

Satisfied users say “Cyclotherm Steam and dustry in nuclear power development; 

Hot Water Generators will meet your require- Research in nuclear power; Problems 

ments under the most exacting steam demands of insurance of nuclear power plants. 
Pa and rugged operating conditions . . . in a variety Thursday, March 22, 1956 

of climates and elevations.” 





WATER TECHNOLOGY 1: Coagulation 
Thousands of enthusiastic owners are the finest —key to hot-lime-soda softener opera- 
assurance any boiler manufacturer can offer po- tion; Steam generation in a cane sugar 

"7 tential customers, Cyclotherm has this assurance refinery, WaTeR TECHNOLOCY n: Chem- 


and one of the best re-order records in the steam istry of a pressurized nuclear power 
plant; Ion exchange membranes for 


water conditioning. WATER TECHNOL- 
ocy ui: Corrosion problems on naval 


, bea Owners are enthusiastic because Cyclotherm offers them: vessels; Field studies in pre-boiler cor- 


ond tent Him generator industry. 


‘ “* rosion of utility type systems; Cathodic 
J 1. Exclusive Cyclotherm Cyclonic Combustion . . . un- protection—corrosion control in water; 
equalled by any other combustio thod in efficiency 
Per Dry Clea 
poh pan ~ rat and economy. 
. Minimum quoranteed 80% efficiency in only 2 passes 


- « » with gas, olf or combination. Evectnic as apa e — 
. Up te 50% savings in maintenance costs. Problems in cable selection; Corrosion 





Corrosion problems in nuclear reactor 
power stations. 


. Minimum space requirements . . . Cyclotherm is up of Piping and conduits in industrial 
to “s smaller than other packaged units. plants; Utilization of 400 cycle 1000 
For Hotels . Reduced installation costs . . . only 5 connections volts in industrial power plants; Mo- 
and Office Bldgs. necessary. tor starting problems on industrial dis- 
. Factory-trained Service Engineers . . . available week- tribution systems. 

doys and weekends. AI POLLUTION session: Significance 

WRITE TODAY for your free copy of the illustrated, informative booklet of sulfur dioxide as an air contaminant; 
with ell of the advanced space—time—and cost-saving features of Cyclo- 


therm Steam end Het Weter Generators. Join the thousends of cost-wise, Implications of current air pollution 
oMiclensy-minded buyers whe ender Cyelotherm whenever steom fe required. legislation; Air pollution research. 





For Marine 


Applicetion MAIL THIS COUPON TODAY! Friday, March 23, 1956 





INDUSTRIAL POWER PLANTS: Some 

att i oma features of a recently constructed pulp 

tence sead mae 0 free exey of your fact mill power plant; Linden generating 

filled. “booklet on Cyclotherm Steam and Water station—a large scale exchange of ex- 
Generators. . P 

traction steam for refinery residual fuel; 

NAME____— - TITLE Experience with centralized control of a 
COMPANY... ‘| three-unit boiler installation. 

ADDRESS... Water TECHNOLOGY Iv: Development 


cry. _. ZONE___STATE 2: of steam washers for silica removal; 
R80 tists Rabe 8.6 ol ORE GE BR Full scale tests and operational per- 


NUS WLS 
AW SYR 


GURMQA 
CLOTHERM 


i Re 
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ASHPIT REFRACTORY CASTABLES 





Rugged B&W Kaocretes Stand Up Under Abrasion and Erosion 











i WT HT siti 
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Erosion, due to dry ash sliding down 
the hopper, is the big problem in 
this ashpit. 











Water jets can cause abrasion of ash- 
pit floor refractories, and water splat- 
tered on the walls may cause spalling. 











Continuous deposits of ash from a 
stoker-fired boiler have an abrasive 
effect on this ashpit lining. 
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How B&W Refractory Castables Cut Ashpit Maintenance 


When you consider the punishment ash- 
pit refractories have to take, it’s no won- 
der they are usually the most expensive 
item of refractories maintenance. 

In almost all ashpits, they have to 
stand up under abrasion and erosion of 
the ash itself. If the ash is quenched in 
a water-filled hopper or with sprays, the 
hot ashpit walls may be splattered with 
water. The refractories must have spall- 
ing resistance to withstand this thermal 
shock, If the ash is removed by “raking 
out” or by high velocity water jets, the 
lining must be able to take this kind of 
abuse. 

How do refractory castables stand up 
in this kind of service? Here’s an ex- 
ample: A public utility made a trial in- 
stallation of B&W Kaocrete in one of 


their ashpits. It gave over two years 
more maintenance-free service than the 
refractory previously used. 

On the strength of this performance, 
another ashpit was lined with B&W 
Kaocrete—and this was a tough one. 
Two opposing high velocity sprays 
were used for quenching and ash re- 
moval, Water splattered on the ashpit 
walls, which meant the lining was sub- 
jected to severe thermal shock. In addi- 
tion, the jets had an abrasive effect on 
the floor. 

The service was superior to the re- 
fractories used before. As a result, this 
public utility is using B&W Kaocrete 
to line all ashpits. 

These are examples of installation sav- 


ings made possible by using refractory 


castables instead of brick. B&W Kao- 
crete D was specially developed to have 
unusually high resistance to abrasion, 
erosion and spalling—properties that 
are essential in ashpit service. For less 
severe operating conditions, B&W offers 
Kaocrete A, which will also give satis- 
factory service in many types of installa- 
tions. Your local B&W Refractories En- 
gineer will be glad to give you complete 
details on the performance of these 


B&W Refractory Castables. 


THE BABCOCK & WILCOX CO, 
Refractories Division 
General Offices: 
161 East 42nd St., New York 17, N. ¥. 
Works: Augusta, Ga. 








PERFECT SEAL 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES! 
FOR ALL TEMPERATURES ! 





Standard & Double 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Ye" to 3”; 


6000-lb. sizes el 





to 2”, 


ORIFICE 


UNIONS 


With screwed or 
socket weld ends. 
3000-lb, and 6000- 


Ib. service. Na 




















(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats, 3000-lb, 


\ service only, 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 8000-Ib, 


eer ice, 


WRITE FOR CATALOG 1! 
showing the complete Catawissa line of 
Perfect Seal products 


CATAWISSA VALVE & 


FITTINGS COMPANY 
206 MILL ST. « CATAWISSA, PA. 











. 
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formance of steam washers; Deminerali- 
zation by mixed-bed treatment at Water- 
side Station of Consolidated Edison 
Company, New York; Two years’ oper- 
ation of a two-bed demineralizing plant 
with Gulf States Utilities, 

Bowen Freep pumps: Application of 
single turbine driven boiler feed pump 
to 225,000 kw generating units; Special 
problems on boiler feed pump installa- 
tions; Economics of turbine drives for 
boiler feed pumps. 

Nuctean power: Special engineer- 
ing features in design of the experi- 
mental boiling water reactor plant; De- 
sign review of 10,000 kw boiling water 
nuclear power plant. 


New consulting firm 
headed by L C McCabe 


& Formation ov Resources Research, 
Inc, a firm of consultants in research 
and engineering for industry and agen- 
cies of Federal, state and foreign gov- 
ernments, has been announced by Dr 
Louis C McCabe, formerly scientist di- 
rector in the United States Public 
Health Service. 

Dr McCabe will be joined in the new 
enterprise by Frederick S Mallette, 
executive secretary of the Committee on 
Air Pollution Controls and research 
manager of the American Society of 
Mechanical Engineers, and by William 
S McCabe, consulting geologist of Cas- 
per, Wyoming. 

The company will handle research 
and development in geology, mining, 
industrial wastes, water resources and 
the economics and supply of conven- 
tional and atomic fuels, It will deal 
with such specialized problems as fuel 
sources and their evaluation for power, 
metallurgy and chemistry; research and 
engineering in air and steain pollution; 
water treatment and supply problems; 
and development of fuel resource prop- 
erties, 

Main office will be in the Wisconsin 
Bldg, 4435 Wisconsin Ave, NW, Wash- 
ington 16, D.C. Other offices will be 
in New York City at 55 W 42nd St and 
in Casper, Wyo., care of P.O, Box 1861. 


Atlantic City Electric Co 
adds extension at Deepwater 


® As PART OF its expansion program, 
Atlantic City Electric Co (N. J.) has 
awarded a contract to Gibbs & Hill, Inc, 
New York consulting engineers, for de- 
sign of extension facilities at its Deep- 
water, N. J. steam generating plant, 
Designated as Unit No. 7, the exten- 
sion will cost about $84% million. Its 
(Continued on page 244) 





@ oiwe) 
OIL BURNERS 


have these 
7 ADVANTAGES 


They may be installed in practically al 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up cold furnaces 
® They ignite pulverized coal—safely 


® They assure continuous operation 
in case coal system fails 


@ They provide efficient and sale 
operation on bank and at low loads 


® They respond almost instantly to 
sudden load changes 


@ They permit operation with oil or 
coal—whichever is available and 
lowest in cost per BTU, 


by a long list of leading industrial firms. 
Enco oil-burners can be 
present pulverized coal 


Combination cool 
and oll burner 
{Steam or oir 
atemising type) 














(Mechenicel atomizing type) 


(Enco Burners) 
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Flexible pipe insulation 
goes on fast, requires 
no vapor barrier finish 


New Armaflex® pipe insulation stops conden- 
sation, increases efficiency of lines at 32° to 
200° F. Closed cellular structure positively 
seals out water and vapor. Installed in one 
fast, easy step, Armaflex can be slipped on 
pipes or tubing, or slit and cemented, Flexible 
Armaflex follows contours of formed tubing 
without any cutting or fitting. It resists most 
solvents, oils, and corrosive chemicals and is 
self-extinguishing. Made 6 long, %”’ and %” 
thick, for %” to 3%” ID tubing and pipe 

Armaflex is one of the quality products in the 
complete line of Armstrong Industrial Insula- 
tions, Armstrong also offers you a complete 
contracting service, geared to install these 
products economically and efficiently, 

For complete information on Armaflex, send 
for free booklet. Booklets on other Armstrong 
Insulations also supplied on request. Check 


the ones you want on the coupon below 


(Armstrong 
INDUSTRIAL INSULATIONS 


Armstrong Cork Company 
2003 Riggs Ave 


Lancaster, Penna 
Please send me the free booklets checked 
Please have an Armstrong representative call, 
Nome 
Armstrong Armstrong Armstrong Armstrong Position 

Armafilex, flex- Armaglas* Insulcolor®, LT Cork Cov 

ible foamed Insulations weatherproof ering, a new Company 

plastic pipe for lines and coating in type cold line 


insulation equipment seven colors insulation Address 


City 


*TRADE- MARK 
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Here’s the EASY WAY TO WELD 


Small Diameter 
Pressure Piping 


USE W-S 
FORGED STEEL 
SOCKET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install. 
Deep sockets support and align the pipe for welding... 
eliminating the need for tack welding or special fixtures, No 
back-up ring is needed either. The fillet-weld is completely 
outside the pipe. Welding icicles just can’t form inside the 
pipe. The result is a clean, tight welded joint that will readily 
resist high pressures and the stresses of shock and vibration, 
What's more, installation costs are lower. 

W-S Socket-Welding Fittings are available in sizes %” to 
4” for schedule 40, 80, 160 and double-extra heavy pipe in 
carbon steel, stainless steels and alloy 
steels. 

For complete information on the in- 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit- 
tings, send today for Bulletin A-3-56. 


G2 _w-s Fittings vivis(ON), 


HKP H. K. PORTER COMPANY, INC. 
a Roselle, New Jersey 


18 (omen mm, 








$ wueere 
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principal function will be to provide 
process steam and generate 23,000 kw 
of by-product electricity for E 1 duPont 
de Nemours & Co’s Chambers Works at 
Deepwater, 


New industrial TV transmits 
on ordinary telephone lines 


® Pworocrarns, printed material and 
signatures were transmitted over ten 
miles of ordinary telephone lines in the 
first public demonstration of an indus- 
trial television system that operates 
without video pairs, microwave or co- 
axial cables, 

The demonstration was staged jointly 
by The Bell Telephone Co of Pennsy!- 
vania and Dage Television Division, 
Thompson Products, Inc. Bell will offer 
the industrial TV service to customers 
in metropolitan areas. The system was 
developed by Dage. 

Called Data-Vision, it has many po- 
tential applications in business and 
industry——wherever there is need to view 
at a distance any type of visual informa- 
tion such as pictures, printed or written 
material, meters, gages, etc. The system 
employs a slow-scan transmitter that 
completes the picture on the screen 
within two to four seconds. The moni- 
tor and receiver use Radarvision tubes 
that hold the slowly transmitted image 
long enough for it to be clearly read 
or photographed. The camera—about 
the size of a box camera—picks up any 
material placed before it. The image 
appears on the 6x2-in. viewing screens 
on the monitor and receiver. 


More FREE LITERATURE 


Begins on page 177 


De motors and equipment. Illus- 
trated 12-p bulletin GEA-6068 
covers fractional horsepower 
equipment for direct application 
and bullt-in use, General Electric 
Co, Schenectady 5, N. Y. 


10 Eleetric motors. Bulletin 1700 in- 
cludes photos, info on open drip- 
proof, enclosed and explosion- 
proof motors. Covers performance 
and application features of all 
units. The Louls Allis Co, Milwau- 
kee 7, Wis 


11 Rattery charger. Diverter - pole 
motor generator unit, for servicing 
of control-bus batteries in main 
stationg and substations, is de- 
scribed in 4-p bulletin 13-200. The 
Electric Products Co, 1726 Clark- 
stone Rd, Cleveland 12, Ohio 


12 Steel raceways. Complete informa- 
tion on heavy- and thin-walled 
raceways is offered in illustrated 
20-p bulletin 18-255. Covers gal- 
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UPPER PENINSULA 














= 
CONVEYOR SYSTEM Lif} — 
helps transform coal into low cost rm 
kilowatts! a 


Late in September 1955, the Upper Peninsula Generating Company, Mar- 
quette, Mich., turned on the power for full commercial use at their new 


=) 


Presque Isle station. This plant constitutes part of the first direct power link Nf 
between the Keweenaw Peninsula copper mining area and the Marquette nh 
iron range. Nb 
Presque Isle's steam turbines are powered by coal, still the most economi- 
cal fuel for power generation. From point of truck delivery at a hopper re- r | 
ceiver station, coal is transported over an S-A belt conveyor, thru a crusher 
unit, and ultimately to silo storage by bucket conveyors. The entire operation 4 
is automatic. | 
In the power field where continuous, trouble-free and economical coal = 
handling is vitally important, S-A equipment has compiled an enviable aithd | | 
record. Our many years of experience in providing low cost per : Arh , LJ 
ton, high quality coal handling systems, is your assurance —c _— x | | 
that it pays to convey the S-A way. —— z He | 
. | 
Project Engineers: = <= Liv a 
Stone & Webster pn & \ 


ha a i ae 


a \\h 
’ 
eo fl t ‘: 


. 
ORI TTE et x —= 
a _ — 
jL a 
x “"T" oa Ss 
a <= ae Schematic drawing showing com- 
—e aa plete Stephens-Adamson convey- 
as Sf or installation at Presque Isle. 


S-A engineers work with consulting new construction or can completely 
or staff engineers, with public utility engineer and install your entire cor 
or private power plant operations. We veying system. Call S-A today. There 
can assist the building contractor on is no obligation 


STEPHENS-ADAMSON MFG. CO. 


5 Ridgeway Avenue, Aurora, Ill. 
Los Angeles, Calif. — Belleville, Ontario 





ENGINEERING STANDARD SEALMASTER 
DIVISION PROOUCTS DIVISION ~~ 

Designers and DIVISION A toll tine of in 

manulacturers of Acompletelineot dustrial ball bear 24° x 24” Double rotor knittel crusher reduces 

ali types of bulk conveyor scces ing units available coal to 14° to ¢° size in one operation Rotors 

materials convey sories—centrifugal in both standard C oth C 

ing systems leadese—tes ool ond spesiel hous rotate toward each other to permit reduction of 
ers—bin level ings larger lumps, with smaller diameter rotors, 
controls, etc. lower headroom, elimination of plugging 
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It takes pressure to close a valve 


Squires magnified dead-end force assures 
positive closing action under all 
conditions—no low pressure build-up 


There's more to closing a valve than just bringing the seat and disc to- 
gether, The CLOSING FORCE must be adequate to overcome such inter- 
ferences as dirt accumulation and minor seat warping. A few hundred 
pounds of closing force is not enough. That's why the Squires Valve uses 
full force of initial pressure to perform this critical function, Available 
tons of closing pressure assures continuous valve dead-ending . . . posi- 
tively no pressure build-up downstream. 


THE DEAD-END CLOSING FORCE IS 5000 POUNDS, for example, 
when a 100 psi initial pressure enters a 3” Squires Valve. That's because 
a Squires Valve closes WITH pressure and the large operating diaphragm 
magnifies this pressure. 


If you really want positive shut-off in your regulating valves, there's only 
one way to get it. Specify Squires valves with diaphragm magnified dead- 
end force. 


The Squires Valves shown below all close with positive dead-end force 
... feed valve for boiler feed water controller—temperature regulator— 
pressure reducing valve—combination pressure and temperature regula- 
tor, THE C, E, SQUIRES CO., 18502 Syracuse Ave., Cleveland 10, Ohio. 


$-105 
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vanized and black enameled rigid 
steel condult, electrical metallic 
tubing and plastic-coated steel 
conduits. General Electric Co, 
Construction Materials Div, 
Bridgeport 2, Conn, 


Huaway system, designed for gen- 
eral- purpose power distribution 
applications where heavy loads are 
served or where low-voltage drop 
is essential, is deseribed in 16-p 
bulletin GHA-6151. General Elec- 
trie Co, Distribution Assemblies 
Dept, Plainville, Conn, 


Inverted-Y electrification. Side- 
mounted type, for 300, 500, 1000 
amp and heavier capacities, is de- 
seribed in 8-p bulletin 2021-A. 
Contains drawings, specs on in- 
verted-Y conductors, supports and 
collectors for any normal applica- 
tion. The Cleveland Crane & En- 
gineering Co, Wickliffe, Ohio. 


Insulated enables. Complete 48-p 
bulletin H-463 gives typical test 
results for Keystone butyl rubber 
insulation under conditions of 
high heat and extreme moisture. 
Also includes dimensional tables 
for power and control cables for 
direct burial and duct use. Hazard 
Div., The Okonite Co, Passaic, N. J. 


SAFETY AND MAINTENANCE 


Fire Protection. Illustrated 28-p 
bulletin 73 covers the various gen- 
erally accepted methods of fire 
detection, prevention, control and 
extinguishment associated with 
the field of special hazard fire pro- 
tection. “Automatic” Sprinkler 
Corp of America, Youngstown 1, 
Ohlo. 


Industrial floors. Protection of 
severely abused industrial floors 
and floor areas is illustrated in 
20-p bulletin on Gridateel—a steel- 
mesh floor armor. Irving Subway 
Grating Co, Inc, Long Island City 
1. Re F- 


Silleone rubber products are de- 
scribed in 8-p bulletin AD 147. 
Applications deseribed include 
molded and extruded parts for ap- 
pliance, automotive and aircraft as 
well as industrial seals. Garlock 
Packing Co, Palmyra, N. Y. 


Synthetic fluids and lubricants are 
subject of 62-p bulletin 6600D. 
Covers properties, applications and 
characteristics of these polyalky- 
lene-glyeol derivatives. Carbide 
and Carbon Chemicals Co, 30 E 
42nd St, New York 17, N. Y. 


Vibration control material, Isolant, 
is described and flustrated in 4-p 
bulletin 18-55. Contains detailed 
description of typical installations 
and installation methods. T R 
Finn & Co, Inc, Industrial Div, 200 
Central Ave, Hawthorne, N. J. 


Insulation protection. Illustrated 
&-p bulletin describes uses of Lay- 
kold Weathercoat-—-a cold-applied 
asphaltic composition—in provid- 
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A YWNOUNCLLY. 
“Multi-Port” 


.. DIAMOND 
Bi-Color Gauge 


for BOILER PRESSURES 
to 900 psig 


MODEL MP-900 


Ports Have 

Individual 

Round Glass, 

Mica and Gasket 

Instead of 

Long Strips "Sealed Beam" 
Lamps in 
“Hi-Lite”’ 

iluminator 


STEAM SHOWS RED 





WATER SHOWS GREEN 


Complete 
Port Change 
and Cut Back 
into Service 


Gauge Not 
Removed from 
Boiler for 

Gasket Changes 
and Other Normal 
Maintenance 


in Minutes 
Instead of Hours 


End Stems Stainless Steel 
(Also Available with 
Flange Connections) 


The individual round ports each having its own round 
glass, round mica and round gasket (instead of the 
conventional long strips) means less stress and strain 
--. resulting in greatly reduced maintenance. When 
replacement is required, it is usually only one port 


red and water always shows green. There 
can be no question of the water level. 


Recommended for both new and old boilers up to 
900 psig, the MP-900 Multi-Port will give you a new 


3.» which can be changed in a very few minutes 


standard of gauge operation. Use the coupon below 
; . - and without removing the gauge from the boiler. 


for additional information. 
The Diamond Bi-Color feature is an- 
other important advantage of the MP- 
900 Multi-Port... steam always shows 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 


Please send me without obligation a copy of new Bulletin 
No. 2044 explaining the advantages of the Diamond 
MP-900 “MULTI-PORT” Bi-Color Gauge for all boiler 
operating pressures up to 900 psig. 


DIAMOND POWER SPECIALTY CORP. NAME 
LANCASTER, OHIO COMPANY 


ADDRESS 





Diamond Specialty Limited «© Windsor, Ontarlo 
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ing a protective coating on all 
types of thermal! insulation in re- 
fineries, chemical plants, power 
stations, etc. American Bitumuls 
& Asphalt Co, 200 Bush St, San 
Francisco 20, Calif. 


MATERIALS HANDLING 


3 he dat i? : 
ENGINEERED FOR OUTSTANDING | 
Abrasive separators. Illustrated 
8-p bulleti 1003 ives dat 
PERFORMANCE IN MANY OPERATIONS! dnee tees at cunmentenn thas bee 


dle from 33,000 to 320,000 lb/hr of 
abrasive. Pangborn Corp, Hagers- 
On board ship, in refineries, hospitals, public utilities—in paper, — 
textile and all general industry, the Coffin line of turbo equipment Electric dumbwaiters, traction 
is earning nation-wide acceptance for outstanding performance. ph ond cg ssid A page 
: ‘ res : : riage : rum type for mited vertica 
Designed with versatility in mind, latest addition to the line the rises; undercounter design for 
Coffin “DE” Turbo Pump has a Volumetric Range to 800 GPM SpOtes AapmeNtNEss, Bre Seeerress 
Disch P : hong in 8-p illustrated bulletin A-411. 
ischarge Pressures to 1500 psi, Steam Temperatures to 850° F., Includes layout and installation 


Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. Eafe. Otte mpevater Oe, S00 fue 


Ratings can be exceeded in special installations. ne ee 

Freight elevator power or man- 
Engineers! Write today for complete specifications, Ask for “DE” Bulletin G-101. ually operated bi-parting hoistway 
doors and vertical-lift car gates 
are detailed in illustrated 12-p 
bulletin A-389. Covers operating 
and design features, layout and 
installation. Otis Elevator Co, 260 
llth Ave, New York 1, N. Y. 


MECHANICAL TRANSMISSION 


25 Gear drives. Illustrated 28-p bul- 
letin 2447 describes line of Gear- 
motore and Motogears. Includes 
selection data, construction fea- 
tures, load classifications, dimen- 

/” ‘ sion tables. Link-Belt Co, 307 N 

SHIPPING Michigan Ave, Chicago 1, II. 


Helical gear drives are discussed 
in 16-p bulletin 2651. Load classes 
for over 250 uses, overhung load 
rating and dimension tables, se- 
lection data and cutaway views of 
both double and triple reduction 
P drives are given. Link-Belt Co, 
POWER PLANTS 3,7 ; 307 N Michigan Ave, Chicago 1, Ml. 


Standard clutches and clutch-cou- 
pling units are subject of fllus- 
trated 8-p bulletin 103-C. Includes 
photos, applications, dimensions, 
ener data for (1) all-purpose ball 
bearing clutch (2) sleeve bearing 
REFINERIES a clutch (3) special-purpose ball 

. bearing clutch (4) models FS-02 
and FPS-04 (6) clutch - coupling 


: , units. Formsprag Co, 23601 Hoover 
= ’ a Rd, Van Dyke, Mich. 


METERS AND INSTRUMENTS 


PAPER MILLS 28 Vetlection indicator. Magnetic- 
amplifier type unit, applicable to 
any equipment in which early de- 
tection of relative movement is 
desirable, is described in 8-p bul- 
letin 0688385. Indicator is de- 
signed to safeguard hydrostations, 
compressor and pumping stations, 
drive shafts, etc. Allis-Chalmers 
Manufacturing Co, 952 8 70th St, 
Milwaukee, Wis. 
COMPANY Vertical-sencle indicator, used to 
measure and control process var- 
fables such as temperature, pres- 
sure, flow and liquid level, are 
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Look! I can buy coal 
for much less a ton 
than you’re paying. 





I used to buy that coal too, but it costs 
more per million BTU’s with a whole lot 
more in hidden costs. 


What do you mean 
by “hidden costs”? 





That coal you're talking about is high 
in ash. So we were buying ashes at the 
coal price, paying freight on them from 
the mine, then paying to have them 
hauled away. Your ‘‘cheaper’’ coal 
clinkers; it smokes; it fouls the tubes. 
That means higher labor costs and higher 
maintenance. Now I pay more per ton 
and save thousands of dollars a year. 


Coals produced 
on the C&O are 
tops in quality. 





A C&O combustion engineer showed 
me why this grade of coal would work 
best in our type of installation and our 
experience has shown he was right. You'd 
better get some expert advice. It can save 
you money, too. 


4 : : s 
f 1 
( / 5, ; 
q { 7 “- 


aot 


— 


There's a lot more to buying cool 


rite saa eee apes Chesapeake and Ohio Railway 


coal producers on the C&O to solve 

your particulor fuel requirements, or g 

write to: R. C. Riedinger, General Coal 

Traffic Manager, Chesapeake cnd Ohio WORLD'S LARGEST CARRIER ) OF BITUMINOUS COAL 
Railway Company, Termine! Tower, gy e 

Cleveland 1, Ohio. - 
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R/M’s Big 7 Packing Types give you 
better results with lower inventory 


The chances are excellent you will 
be able to meet all of the packing 
requirements of your plant with 
just 3 or 4 of R/M’s Big 7 Packing 
Types. Because of their custom- 
built construction, you can set up 
a schedule of preventive rather than 
corrective maintenance, 


Call in your R/M distributor Ask 
him to show you specifically how 
you can lower your inventory, cut 
maintenance and downtime, simplify 
ordering, speed deliveries. All R/M 
packings for maintenance purposes 
are sold only through authorized 
R/M distributors. 





Before being offered for sale, R/M’s 
Big 7 Packing Types are run through 
rigid quality control tests. The leak 
detection test pictured above is just 
one of a great many different kinds 
to assure your getting the benefits 
of R/M’s high manufacturing 
standards. 


Type 1, for pumps, valves; Type 2, for 
high temperature valve stems, ex- 
pansion joints; Type 3, for high speed 
rotary air compressors; Type 4, for 
corrosives, acids, viscous materials; 
Type 5, ‘’Teflon’’* for chemicals; Type 
6, gasket materials; Type 7, for hy- 
draulic and pneumatic equipment. 

*Du Pont trademark 


R/M’s BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 





BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








FACTORIES; Bridgeport, Conn.; Manheim, Pa.; No. Charleston, $.C.; Passaic, N.J.; Crawfordsville, ind.; Neenah, Wis. 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered 


Metal Products « Abrasive and Diamond 


heels « Rubber Covered Equipment « Brake Linings « Brake Blocks * Clutch 


facings « Laundry Pads and Covers « Bowling Balls 
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detailed in 12-p bulletin 7202. 
Minneapolis-Honeywell Regulator 
Co, Industrial Div, Wayne & Win- 
drim Aves, Philadelphia 44, Pa 


Temperature detectors, for use 
with indicating, recording, con- 
trolling and monitoring equip- 
ment, are described in 8-p bulletin 
3016D. Gives data on operation, 
construction, accessories. Thomas 
A Edison, Inc, Instrument Div, 
West Orange, N. J. 


PIPING, VALVES, FITTINGS 


Clay conduit systems for under- 
ground steam, hot water and proc- 
ess piping are deseribed in 20-p 
bulletin 56. Contains photos, dia- 
grams, application data. #xRequest 
direct on company letterhead from 
Heat Transmission Conduit Co, 
2300 Payne Ave, Cleveland 14, Ohto 


Lubricated plug vaives. Illustrated 
36-p bulletin PV-4 describes line 
of steel, semi-steel and alloy 
valves—single, screwed and bolted 
gland type units. Includes physi- 
eal data on dimensions and rat 
ings. The Wm Powell Co, Cincin- 
nati 22, Ohio 


Mydraulic valves, solenoid con 
trolled panel mounted, are illus 
trated and described in &8-p bulle- 
tin 261. Rivett Lathe & Grinder, 
Ine, Brighton 25, Boston, Mass 


Solenold ~ operated valves. lllus 
trated 8-p bulletin 5-C contains 
data on Creacent valves for air, oll 
and water service, 0 to 500 pai 
Includes valve characteristics, flow 
patterns, dimensions. Barksdale 
Valves, 6125 Alcoa Ave, Los An- 
geles 58, Calif 


Fittings. Forged stainless and 
alloy steel units are detailed in 
8-p bulletin 8-1-5565. Gives engr 
data, dimensional information, full 
specs Watson-Stillman Fittings 
Div, H K Porter Co, Inc, P.O, Box 
95, Roselle, N. J 


PUMPS 


Wet pit pumps, for drainage, flood 
water, effluent boller blowoff, hot 
wells, acids and alkalis, are de- 
scribed in 16-p bulletin 3007, Con- 
tains photos, tables, curves, appli- 
cation data, Yeomans Brothers Co, 
2002-2 N Ruby St, Melrose Pk, Til. 


Canned motor pump. Illustrated 
4-p bulletin 1020 gives details of 
double-ended sealless centrifugal 
unit. Includes data on perform- 
ance, diversion and operating prin- 
ciples. Chempump Corp, Station J, 
1300 EB Mermaid Lane, Philadel- 
phia 18, Pa 


Dredge pump Helpful hints on 
maintenance of initial pump effi- 
clency and choosing a unit best 
fitted to particular needs, are dis- 
cussed In bulletin 184-A. Outlines 
24 models from 6 to 20-in. size. 
Morris Machine Works, Baldwins- 
ville, N. ¥ 
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DEMINERALIZERS 


FOR 

BOILER 
FEEDWATER 
TREATMENT 











Write for Demineralizer Bulletin WC-111 


Industrial Department: 1-111 

GRAVER WATER CONDITIONING CO. 
A Division of Graver Tank & Mig. Co., Inc. 

216 West 14th Street, New York 11, N. Y. 





INDUSTRIAL LIQUID FUEL-GAS INSTALLATION 


NATIONAL AIROIL BURNER CO., 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


252 


7 Complete Line of 


COMBUSTION 


ACCESSORIE 


for EVERY 


. Ale Control Door and Frame, top hinged, ratchet type, heavy duty, for 
manual control. Surfaces are machined to a close fil, 

. Fuel Oll Suction Strainer, single type. Large basket area insures low 
pressure drop; cover and basket easily removed for cleaning. 

. Wide-View Peephole, safety, curtain type. Cobalt glass removed to 
show bearing surface for curtain. Curtain halves are interlocked— 
open simultaneously, 

. Ignition Port with Refractory Tile No, M696. . 
3” pipe, Also serves as a peephole, 

. Furnace Relief and Access Door, heavy construction, practically air 
tight, Deor casting correctly weighted, lined with plastic refracsory 
retained by imbedded grill; with observation port and cover. 

Fuel Oil Heater, Self-Cleaning, Spiral Coil type. High oi! velocity 
in coll, resultant turbulence prevents carbon formation. No internal 
connections or joints. 

» Fuel Oil Pumping and Heating Unit . . . Twin or Single Pumps, Steam 
driven, Electric driven or combination Steam-Electric, with Single or 
Double Fuel Oil Heaters and accessories for feeding oil at constant 
pressure and temperature. 


. for use with standard 


. yes, just os we ore proud of supplying the right liquid fuel or gas burning 
equipment (over 40 years experience throughout industry), so, also, are we proud 
of our fui line of highest quality accessories to supplement your every combustion 
need, Within ovr modern, “daylight” factory, solesrooms and general offices 
NATIONAL AIROIL likes and adheres to the phrase, "nothing but the best’! We 
believe that our record speaks for itself .. . Le, the “right combination” for you 
in achieving maximum combustion economy is; NATIONAL AIROIL Fuel Oil, Gos 
or Combination Ol! and Gas Burning Equipment; NATIONAL AIROIL Combustion 
Accessories; and, NATIONAL AIROIL Engineering Consultation. 

May we be of help to you in accomplishing your particular installation or in 
solving that difficult problem? 


CHEMICAL-PETROLEUM DIVISION 


1250 EAST SEOGLEY AVE., PHILADELPHIA 34, PA, 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INC. 
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rugged, capable of operating under con- 
ditions of considerable maladjustment 
and deterioration of components. 

It is hoped that the next test series 
will show a large step forward and will 
end with the manufacture of a plant 
giving every hope of successful per- 
formance. ASME paper No, 55-A-158. 


Combination gas turbine and steam 
turbine cycles. By M A Mayers, A 
Matiuk and S Baron, Burns and Roe, 
Ine. 

This paper discusses development of 
two highly efficient coal-fired combina- 


tion gas- and steam-turbine power-plants 


cycles and effects of a number of cycle 
variables on plant efficiencies. 

Some engineering problems of these 
cycles are discussed. Investment cost 
estimates and evaluations are presented 
showing annual production savings at- 
tainable with combination cycles. 

Results of these studies are impres- 
sive. The cycles hold much promise as 
an economical arrangement for power 
generation. ASME paper No. 55-A-184. 


The filtration of No. 6 fuel oil to re- 
move undesirable trace metals. By C H 
Shields, Jr, General Electric Co. 

Precoat filtration through diatom- 
aceous earth can reduce sodium con- 
centration in No. 6 fuel oil to about 2 
ppm from original concentrations of 
over 200 ppm. Calcium, iron, aluminum, 
lead and magnesium, as well as sedi- 
ment and total ash, are substantially 
reduced, 

Present data indicate that the process 
using a continuous rotary precoat filter 
is economically feasible. ASME paper 
No, 55-A-121, 


The thermodynamics of cooled turbines. 
Part 1: The turbine stage; Part 2: The 
multistage turbine. By W R Haw- 
thorne, Massachusetts Institute of Tech- 
nology. 

Part 1 of this paper deals with a pro- 
cedure for calculating effect of cooling 
on turbine-stage efficiency by visualiz- 
ing flow in the blade passages as one- 
dimensional compressible flow in a con- 
ical tube with heat transfer and friction. 

Part 2 gives a chart for rapid com- 
putation of reheat factor, efficiency. 
ASME papers Nos. 55-A-186 and 191, 


Effect of turbine blade cooling on ef- 
ficiency of a simple gas turbine power 
plant. By W M Rohsenow, Massachu- 
setts Institute of Technology. 

Results of this analysis suggest that 
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‘Add compressed air power efficiently 





with tte JOY WG-9 


The Joy WG-9 heavy-duty vertical air compressor is a 
natural for supplying additional air for an existing 
system, either centralized or decentralized. 

Because of its smooth running characteristics and 
the small floor area required, the WG-9 needs only a 
simple, block-type foundation. The average base di- 
mensions of a larger model WG-9, including motor, 
are 7'1” by 4'1”. This means greater capacity per 
square foot of floor area—42 CFM per square foot on 
the 100 psi rated machines. 

Thus, the WG-9 packs large compressor capacity in a 
small compressor area. It is possible to install the 
machine in a central compressor room where unused 
floor space is at a premium, or in a decentralized plant 
location where crowding of machinery is a problem. 

If you have plans for a small plant, the WG-9 is 
designed to give you continuous 24-hour heavy-duty 
service. It is also widely used to meet special require- 
ments in larger operations, such as boosting air above 
standard plant pressures. 

The Joy WG-9 is a water-cooled compressor, avail- 
able in capacity ranges up to 881 CFM piston displace- 


Consubt 0. Joy Engine 


For Air and Gos Compressors, Oxygen and Witrogen Generators, Vacuum Pumps ond 
Boosters, Conveyors, Fans, Electrical Connectors, Hydraulic Fittings and Hose Assemblies 
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ment and in pressures up to 150 psi. Standard drive is 
multiple V-belt. This machine can be furnished for 
flat belt or vee flat drive if desired. 


LARGE COMPRESSOR FEATURES INCORPORATED IN ALL 
WG-9 SERIES 


@ Full Force Feed Lubrication 

@ Joy Patented “Dual-Cushion” Valves 

@ Anti-friction Main Bearings 

@ Replaceable Cylinder Liners and Crosshead Guides 
Write today for full information. Joy Manufacturing 

Company, Oliver Building, Pittsburgh 22, Pa. In Canada; 


Joy Manufacturing Company (Canada) Limited, Galt, 
Ontario. 


Write for FREE Bulletin 22-16 





CHESTERTON 


Blu-Lon 


NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


alpha acid 


Sulphuric Acid, Nitric, Hydro- 
cloric, in fact on any Acid* Blu- 
Lon, Chesterton Style 320, makes 
a tight lasting seal. Blu-Lon is 
beaided from chemically pure Afri- 
can Blue Asbestos and through a 
specially designed method each 
single strand is immunized and 
lubricated with DuPont Teflon. 
This process is not to be confused 
with other quick dip Teflon treat- 
ments as Blu-Lon is a thoroughly 
impregnated Teflon packing. This 
added protection plus Blu-Lon’s 
unique breaking-in lubrication 


places this — in an Acid 
resisting field by itself. 

Chesterton Blu-Lon is recom- 
mended for strong acids of 1-4 pH 
value. Note chart below which 
recommends threeChesterton Pack- 
ings for full range of chemicals 
1-14 pH. 

Blu-Lon comes thoroughly 
lubricated, ungraphited, blue in 
color. It is ideally suited for serv- 
ice on chrome plated or stainless 
steel shafts. 

* For Hydrofluoric Acid write us 
for special recommendation. 





A pH SCALE FOR CHEMICAL PACKINGS 


10 4 i 5.10. 








pH VALUES 
STRONG ACIDS 


eee Len. 





pH VALUES 
WEAK ACIDS OR 
ALKALIES 


Carsons 














(S}E/® 








A. W. CHESTERTON CO. 


e EVERETT 49, MASS. 


Americo’s Oldest Manufocturer of Mechonical Packings 
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blade cooling will increase efficiency of 
the gas turbine considerably. But in- 
crease in temperature causes an in- 
crease in pressure ratio, to obtain 
maximum efficiency. 

Reduction in gas turbine size due to 
decreased specific air consumption is 
offset somewhat by adverse effect of in- 
creasing the strength of casings and 
number of stages at increased pressure 


ratio. ASME paper No. 55-A-120. 


Pulsating, pressure generating com- 
bustion systems for gas turbines. By 
F H Reynst, Sevres, France. 

The phenomenon of pulsating com- 
bustion, described in patents as early as 
1909, found its first practical applica- 
tion during World War II as a means 
of propelling bombs. After the war, a 
large amount of money was invested in 
development of pulsejet engines. But 
other jet-propulsion devices, like the 
rocket motor, made faster progress. 

Though the pulsejet engine is consid- 
ered obsolete today, it is the purpose of 
this paper to revive interest in pulsating 
combustion. The author suggests using 
this phenomenon as a means of improv- 
ing the thermal efficiency of the gas 
turbine. It holds much promise for the 
future. ASME paper No. 55-A-56. 


Seal leakage in the rotary regenerator 
and its effect on rotary-regenerator 
design for gas turbines. By D B Har- 
per, Aluminum Company of Canada, 
Ltd. ASME paper No. 55-A-109. 


Boilers 


Design of a large coal-fired steam gen- 
erator for 200 F exit gas temperature 
and operating experience with pilot 
plant. By W L Wingert and R J Stan- 
ley, The Detroit Edison Co. 

The design of River Rouge No. 3 
steam generator for 200-F exit-gas tem- 
perature is shown by this paper to be 
economically advantageous when using 
a series air-preheater arrangement. Im- 
proved operating conditions and service 
continuity will result from higher oper- 
ating temperature in the conventional 
air heater and in the electrostatic pre- 


cipitator. ASME paper No. 55-A-143. 


Experimental superheater for steam at 
2000 psi and 1250 F—report after 
14,281 hrs of operation. By J Hoke and 
F Eberle, The Babcock & Wilcox Co. 

Results obtained from final examina- 
tion of various alloys exposed in the 
Twin Branch Probe indicate that no 
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Why the FIRST COST is the LAST COST 
with HILLS-McCANNA METERING PUMPS 


IORT | 


; 
| PLUNGER LUBRICATION | 





“YU” type pump with mechanical _ 
reciprocating drive. hey 
# as 





——_—-——-"“K"" type pump with 


4 hydraulic drive. 











HILLS-McCANNA dependability pays off in lower maintenance 
... longer life... greater accuracy... cost-saving versatility 


Maintenance reports from the leaders in many 
different industries prove the low-cost operation 
of Hills-McCanna metering and proportioning 
pumps... tell why these pumps are specified 
for installations requiring the finest equipment. 
Part replacement is remarkably low because 
there are few points of wear. Routine mainte- 
nance is simple and economical thanks to 
special Hills-McCanna features, such as sepa- 
rate interchangeable check valves and easy, pre- 
cise stroke adjustment (even while in operation 
when desired). Working parts are completely 
enclosed to keep them dirt-free. All U Type 
pump bodies are interchangeable in the housing 
for quick convertibility. Straight reciprocal 
drive eliminates bushing replacement. And, 


you’ll find Hills-McCanna pumps mighty easy 
to install. 


If you must continuously meter or proportion 
small volume flows with great accuracy, you’ll 
want to consider the “U” type pump—available 
in 1, 2, 3 and 4 feed units. The “K” type pump 
—also available in 1, 2, 3 or 4 feed units—will 
meet your larger flow requirements. 


Hills-McCanna can furnish a pump to meet 
every type of installation . . . with a wide choice 
of corrosion, wear and abrasion-resistant liquid 
ends ...in capacities and pressures for every 
need. 


Write for full facts now. You’ll be dollars ahead 
tomorrow by investigating today! 


A dependable NEW HEART to put NEW LIFE into your chemical metering system! 


HILLS-McCANNA COMPANY 


3025 N. Western Avenue, Chicago 18, Illinois 


metering and proportioning pumps 
FORCE FEED LUBRICATORS + DIAPHRAGM VALVES 


also manufacturers of: 
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MAGNESIUM ALLOY SAND CASTINGS 





WESTINGHOUSE AIR HANDLING 


J-80453 
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TURBOVANE FORCED DRAFT FANS 
Offer broad range of stable per- 
formance, high efficiency and sturdy 
construction with self-limiting horse- 
power feature 


HEAVY DUTY FANS 
WITH FORWARDLY 
CURVED BLADING. 
mela laleltia-toRelaehant-1a oe 
ice. Low first cost de- 
sign permits handling 
large volumes of gas 
compared to space 
occupied 


TURBOVANE INDUCED DRAFT FANS 
For mechanical draft and, heavy 
duty industrial uses with patented 
erosion-resisting wheel 


AIRFOIL FORCED DRAFT FANS 
Turbovane features together with 
highest efficiencies, quietest oper- 
ation, lowest operating costs 


CENTRIFUGAL COMPRESSORS 
Handle large volumes of air at 
high pressures for a wide variety 
of uses. Available up to 240,000 
cfm and pressures up to 5 psig 


A Complete Line of Forced and 


Induced Draft 


Fans for Utility and 


Industrial Power Generation 


These and many other 

designs available for: 

* primary and secondary 
forced draft 

* induced draft 


* gas recirculation 


Complete engineering application serv- 
ice by Westinghouse-Sturtevant is avail- 
able to you to solve any mechanical 
draft problem. Call our Sales Engineer, 
or write Westinghouse Electric Corpo- 
ration, Sturtevant Division, Dept. 1C, 
Hyde Park, Boston 36, Mass. 


you CAN BE SURE...1F «: Westinghouse 
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serious deterioration of essential prop- 
erties has occurred in this pulverized- 
coal-fired unit. Performance of the ex- 
perimental superheater and behavior of 
the alloys of which it was constructed 
indicate that materials are available 
for use in superheaters for high-pres- 
sure steam up to 1250 F. ASME paper 
No. 55-A-102. 


Evaluation of the prototype unit for 
the ASME high-temperature steam gen- 
eration investigation. By Bela Ronay 
and W F Clautice, U.S. Naval Engrg 
Experiment Station, and W F Erskine, 
ASME Research Committee. ASME 
paper No. 55-A-63. 


Solar energy 


The economics of solar energy. By the 
Institute Staff, Stanford Research Insti- 
tute, Menlo Park, Calif. 

Solar radiation is the decisive element 
commanding and influencing our pat- 
terns of climate, determining our sea- 
sons, our calendars and concepts of 
practical time. Energy we regularly re- 
ceive from the sun is the first require- 
ment of existence. The sun is fundamen- 
tal to our economy, food, fuel, etc. 

This paper contains a unique evalua- 
tion of the economics of solar energy 
and brings out a number of important 
points for all engineers interested in 
this subject. The first economic char- 
acteristic of most existing solar equip- 
ment is the combination of high first 
cost and low operating cost. Since lit- 
tle or no purchased energy is consumed, 
operating cost can be negligible, or 
much lower than fuel-burning or power- 
using devices. 

The study made in the paper shows 
that conventional energy prices often 
become the critical factor in making 
many solar devices economical where 
adequate solar radiation is available. 
It is reasonable to expect that the more 
promising opportunities in solar energy 
will occur where retail energy prices 
are relatively high and labor and ma- 
terial costs low, assuming there is ade- 
quate solar radiation. 

Local conditions greatly affect the 
relative economic position of solar de- 
vices. Undoubtedly, active interest in 
solar devices will develop in all areas 
where high fuel costs combine with low 
labor and material costs. 

The economics of solar energy parts 
company with common industrial eco- 
nomics in a number of ways. One is 
that small solar plants seem to be more 
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Designed to solve safety and service problems 


ooo THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 

















This new Ashcroft Pneumatic Pressure Transmitter is 
particularly recommended to processing industries and 
power stations. It combines speed and accuracy with max- 
imum protection and serviceability. 


The new design features the 6” indicating Ashcroft Maxi- 
safe Duragauge, long known for dependable performance. 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures 
the Bourdon tube, the Teflon-coated back cover serves as 
a safety blowout relief. 


Another outstanding design advantage is easy access to 
both gauge and transmitter sections. Simply remove the 
safety-relief back cover and both the gauge and transmit- 


ter can be calibrated. Yet a sealed housing makes the entire 
assembly weatherproof. 


The transmitter operates on low-pressure air. No need for 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provides 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point. 


The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
is available with pressure sensing elements in all standard 
pressure ranges and Bourdon tube materials. Installation 
of the transmitter is easy. Small diameter tubing may be 
used, and the pipe, stem, wall or flush mounts are inter- 
changeable in the field. Get complete operational data and 
construction details. Write for Bulletin 340. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 
Transmitter application. You get fast, economical service from his local stocks. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
“SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich. 


MANNING 
Ni BOON 9 
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U.S. GASKET - BELMONT PACKING 
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SELMO] 


protects pump shafts 
against scoring...wear 


Belmont Type 754-P is a ‘“‘custom made” 
packing for centrifugal and rotary pumps. 
Its reputation as “‘nothing better for the 
service’, has been gained through years 
of highly satisfactory performance. 


Secret of success? Lubrication that allows 
shaft free motion. Lubrication that is 
impregnated into every strand of asbes- 
tos yarn, and graphiting that is braided 
into this packing to stay, throughout 
its life. 

Try Belmont ‘Centrifugal’ 754-P in 
your plant and keep a check on the con- 


dition of your pump shafts. You'll stay 
with it. 


Ask your U. S. Gasket-Belmont Pack- 
ing Distributor or write for Catalog. 


THE BELMONT PACKING 
& RUBBER COMPANY 


Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 
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desirable than large plants. This is be- 
cause just so much surface is required 
to collect a certain horsepower. To col- 
lect twice this amount, double the area 
is needed. WSASE paper; no number. 


Solar stills. By Maria Telkes, College of 
Engineering, New York University. 

Large areas of the earth are arid. 
Water, though available in these areas, 
is at an alkalinity level unfit for drink- 
ing and agriculture. Economical con- 
version of sea or saline water may open 
large areas of arid land to use. In the 
U.S., the Saline Water Conversion Pro- 
gram has been created within the De- 
partment of the Interior with the ob- 
jective to develop economically feasible 
processes for converting saline into 
fresh water. 

Economical conversion goals an- 
nounced are $125 per acre foot, or 38c 
per 1000 gallons, for municipal water 
and $40 per acre foot, or 12c per 1000 
gallons, for irrigation water. 

Use of the sun’s energy for distilla- 
tion appears attractive. During cloudy 
or rainy weather, solar stills cannot 
operate, but they can produce water 
indirectly, by catching the rain. 

Minimum power for demineralization 
of sea water is 2.8 kwhr per 1000 gal- 
lons of fresh water, 9600 Btu per 1000 
gallons, or 1.16 Btu per lb. Numerous 
solar stills have been designed in the 
last 100 years. Stills discussed in this 
paper are thought to be capable of pro- 
ducing water at costs as low as 68c 
per 1000 gallons. WSASE paper; no 
number. 


Electricity from the sun. By G L Pear- 
son, Bell Telephone Laboratories, Inc. 
WSASE paper; no number. 


The space-heating and cooling instal- 
lation at Desert Grassland Station. By 
R PW Bliss, Jr.. Donovan & Bliss. 
WSASE paper; no number. 


The sun’s energy. By Farrington Dan- 
iels, University of Wisconsin. WSASE 
paper; no number. 


Lubrication 


Critical thickness of surface film in 
boundary lubrication. By /-Ming Feng, 
Bendix Aviation Corp and C M Chang, 
Massachusetts Institute of Technology. 

When the combined equivalent thick- 
ness of surface film approaches and 
finally becomes greater than the critical 
value, weakening of the interlocking 
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_ something to get steamed 


WHAT COAL best fits your plant pocketbook? High or 
low fusion? West Virginia, Illinois, or Western Kentucky? 
American Engineering’s unique Vibra-Grate Stoker burns 
them all efficiently... with complete freedom from clinkers 
... With low excess air and low carbon loss. 


Completely water-cooled, the Vibra-Grate burns low 


grade fuels without smoke at either low or high ratings... 


up about with an 


OHA 


ei 
# 
bt) 
+ 
+ 


a 


and no dust collectors are necessary. Stack emission will 
comply with all local ordinances. 


Herewith is the analysis of three coals recently burned 
successfully on a Vibra-Grate of 45,000 Ibs. steam per hour 
capacity. These results are typical of others obtained with 
a wide variety of coals on a Vibra-Grate at the Columbus, 
Ohio Laboratory of Bituminous Coal Research, Inc. 





PROPERTIES ILLINOIS 


WESTERN KY. WEST VA. 





Moisture 9.0 
Ash 7.73 
Volatile 35.85 
Fixed Carbon 47.42 
Sulphur 1.18 
B.T.U. 12,121 
Ash Softening Temp. 2120° 











5.7 1.55 

8.1 5.65 
38.6 31.44 
47.6 61.34 

3.3 0.657 
12,500 13,560 
2050° 2700° 











IN SERVICE NEARLY A DECADE 


Vibra-Grate Stokers of present design have been in service 
abroad since 1947, and earlier versions, since 1939. If you 
plan to install a new boiler or restoker an old one with 
capacities from 20,000 to 150,000 Ibs. steam per hour, 
write for full facts about Vibra-Grate’s amazing combina- 
tion of advantages. 





— AMERICAN ENGINEERING— 


COMPANY 
DEPT. S-100, WHEATSHEAF LANE & SEPVIVA STREET, PHILADELPHIA 37, PA. 


Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., Montreal, P.Q.... 


AE products are: Taylor, Perfect Spread and Vibra-Grate Stokers, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Hoists, 
Lo-Hed Car Pullers, Marine Deck Auxiliaries. 





STOKER INCINERATOR GRATES, TOO 
A properly engineered stoker incinerator is today’s 
best answer for refuse disposal ...and AE’s know-how 
in stoker design is your best assurance of all-around 
incinerator efficiency. Your inquiries are invited. 








Bawden Industries Ltd., Toronto, Ont. 








POWER * MARCH 1956 





at AT ROragy eS 


Pumps, hydraulic devices, gear 
boxes, speed reducers, compressors, 
gas turbines, fluid transfers . . . these 
and countless other products depend 
on Sealol for maintenance-free per- 
formance. 


SEALOL 
| (CAN 
SEAL IT! 








Sealol seals and Sealol Flexibox seals are handling pressures up to 1500 
psi, rubbing speeds up to 15,000 FPM, and operating temperatures to 
800° F. The Sealol BALANCED PRESSURE PRINCIPLE insures close con- 
trol of face pressure at point of sealing — resulting in low friction, low 


torque, and low power loss. 


Send for Bulletin 7 for complete details on our standard seals or request 
Bulletin 10 for data on our Flexibox seals. 


Sealol Corporation, 209 Post Rd., Providence 5, Rhode Island 


THE : BALANCED PRESSURE SEAL 


New York © Philadelphia * Cleveland * Chicago 
Norfolk © Charleston(W.Va.) °¢ St. Louis 
Kansas City * New Orleans * Dallas * Houston 
Tulsa * LosAngeles * San Francisco * Seattle 
Edmonton ° Toronto °¢ Montreal 
Manchester CEng.) °* Paris ¢* Frankfurt 





ERNST 


Boiler Accessories 


Fig. 10 


Plain Sight 
Illuminator 











Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 


b Fig. 5 


Standard vertical bronze 
water gage, 350 pound 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 





Send for Catalog 


HOW TO BUILD A SAFER STAIRWAY 


use TRI-LOK and 
TRI-FORGED stair treads 


For the safest and strongest stair- 
ways, insist on Tri-Lok or Tri- 
Forged stair treads. Cuts slipping 
to a minimum, eliminates over- 
stepping. Get complete information 
on Tri-Lok and Tri-Forged steel 
grating and stair treads now. Write to 


Department D-2103 


DRAVO 
CORPORATION 
Pittsburgh 22, Pennsylvania 


National Distributors 
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effect of plastic roughening results in 
rapid decrease in wear. It ultimately 
reduces wear to practically zero. This 
is verified by experimental results of 
wear of pure metals with controlled 
surface film thickness in the region near 
critical thickness. ASME paper No. 
55-A-84. 


The maximum temperature profile in 
journal bearings. By O Pinkus and B 
Sternlicht, General Electric Co. 

An expression for circumferential] 
temperature distribution in the midsec- 
tion of a journal bearing is derived in 
this paper. In implicit form it presents 
temperature as a function of angle, with 
bearing geometry and operating condi- 
tions as parameters. 

This relation is obtained from an 
analysis of energy balance between 
shear losses and heat storage. A discus- 
sion on how to locate maximum tem- 
perature in bearings of common design 
ASME paper No. 55-A-212. 


is given. 





TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Enigneers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York, 

Papers identified by initials 
NESC, Nuclear Engineering and 
Science Congress, are obtainable 
at 30c each from the American 
Society of Chemical Engineers, 
25 W 45th St, New York 36, N.Y. 

World Symposium on Applied 
Solar Energy. Identified by ini- 
tials WSASE and _ obtainable 
through Public Relations Dept, 
Stanford Research Institute, Men- 


lo Park, Calif. 











Bids will be taken by The Trane Co dur- 
ing early spring for the construction of a 
65,000 sq ft, “L” shaped engineering build- 
ing. The building will supply larger fa- 
cilities for the company’s product and 
design departments. 


Kenneth W Hamming has been admitted 
to the partnership of Sargent & Lundy, 
Chicago consulting engineering firm. 


A 125,000-kw steam turbine-generator has 


been ordered by Baltimore Gas and Electric 
Co from the General Electric Co. 
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Induced draft fan louvers are controlled by outdoor-mounted Metermax drive units shown above. 


HERE’S HOW TO GET 


drive unit operation-Outdoou 


Metermax Electric Drive Units operate in out- 
door locations in spite of snow, sleet, driving rain, 
and summer sun. They position fan louvers, vanes, 
dampers, mill feeders, or any other controlled ele- 
ment. And they never quit as long as you give 
them power. 

There’s no need for expensive air dryers, jackets, 
or weather shelters; the units drive in any kind of 
weather—BARE—and give you continuous, ac- 
curate positioning. 

At all times, electric drive units provide the in- 
stant response necessary for closely coordinated 
action in large central stations where controlled 
elements are widely separated. 

As for dependability—these drive units operate 
for long periods with only routine lubrication. 
Many have been in continuous service—indoors 
and outdoors—for more than 15 years. 

These specific features may interest you: 
Self-locking double worm-and-gear drive. 
There’s no chance of trouble from backdriving. 
And no locking devices are needed. 
Self-releasing effect of worm-and-gear per- 
mits resumption of remote manual control immedi- 
ately on restoration of power . . . you don’t have 
to unlock or reset the individual units. 
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Simple remote controi. You transfer quickly 
from automatic to remote manual control by sim- 
ply turning the control station handle; there’s no 
reset fuss to bother with. 

Compact, functional control station arrange- 
ment. Because the electric control stations require 
no piping, a close, functional grouping with other 
motor controls is possible without losing back-of- 
panel accessibility. 

True position indication. You always know pre- 
cisely the position of your controlled elements; 
electric indicators respond only to actual move- 
ment, independent of friction or sticky dampers. 
Low maintenance. These units have no packing 
glands, stuffing boxes, or pilot valves. Your main- 
tenance chores are minimized. 

Standard sizes. Whether for 25 or for 2500 
pound-feet, all torque requirements are fully met 
by these standard drive units. 

If your control needs would be better served by 
these electric drive units, why not write us about 
your specific applications? Address us at 4910 
Stenton Avenue, Philadelphia 44, Pa. 


LT 
LEEDS . NORTHRUP 


instruments 


e8 @ Gas 


automatic controls « furnaces 





VIKING , GOOD 


Positive displacement pumps with smooth, 
even discharge like you will get with all 
Viking pumps . . . plus ample size piping 
with least number of bends and elbows 
- «+ » Means good pumping at lowest cost, 
on either thick or thin liquids. 


If you are looking for these results, specify 
Viking. To start, send today for Bulletin 
56SW. 


& VIKING PUMP CO. 


CEDAR FALLS, IOWA, U.S.A. 
In Canada it’s "ROTO-KING” Pumps 
SEE OUR CATALOG IN SWEETS 








drip-tight 
leak-proof 
seal 


Available through your local distributor 


woe DART 


For over 55 years the firm guarantee 
back of each and every DART UNION 
sold has been — “if one should leak 
through we will give you two”! The 
record reveals that less than 1 in every 
100,000 has proven to be faulty. The ex- 
tra wide bronze to bronze seats, preci- 
sion ground to a true ball joint, mount- 
ed in heavy malleable iron pipe ends 
and protected by an extra heavy union 


GENERAL 
SALES 
AGENT | 


nut, make a drip-tight, leak-proof 
connection WITHOUT EXCESSIVE 
WRENCHING time and time again. 


Guarantee positive tight connections 
and extra long service on your pipe 
lines by using the DART GUARAN- 
TEED UNION. 


Yours on request: Descriptive brochure 
on Dart Unions and Union Fittings. 


sine ellgelola) 45 COMPANY 


393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


NEW YORK 
h 


FORGIA 





APPOINTMENTS 


Corporation executive changes 


Joy Manufacturing Co: J D A Mor- 
row, chairman of the board; John Law- 
rence, president and chief executive of- 
ficer; W L Wearly, executive vice-presi- 
dent; H C Nyquist, vice-president, gen- 
eral sales. Solar Aircraft Co: Ed- 
mund T Price, chairman of the board; 
Herbert Kunzel, president. Manning, 
Maxwell & Moore, Ine: J Robert 
Kelley, president, succeeding Hamilton 
Merrill who has retired after 35 years 
with the company. 

Square D Company: F W Magin, 
chairman of the board; A G Patterson, 
president; John D Leitch, vice-president, 
engineering; Alvin C Dyer, vice-presi- 
dent and general manager of the Elec- 
tric Controller and Manufacturing Co, a 
division. Tuthill Pump Co: James G 
Tuthill, president, succeeding H T 
Kessler, retired. SKF Industries, Inc: 
A Stewart Murray, president of Tyson 
Bearing Corp, a subsidiary. 

Badger Manufacturing Co: A J 
Broggini, executive vice-president. Phil- 
adelphia Electric Co; H N Ramsey, 
executive vice-president; W H Jones, 
vice-president, purchasing and service 
operations. Worthington Corp: Elston 
J Tribble and Aloysius M Tullo, vice 
presidents. Vitro Corp of America: 
Albert G Noble, executive vice-president. 

Allis - Chalmers Manufacturing 
Co: Willis G Scholl, executive vice-pres- 
ident; Boyd S Oberlink, vice-president 
in charge of tractor group. American 
Blower Corp: Herbert E Barth, execu- 
tive vice-president; Edwin W Petersen, 
vice-president, sales. Stone & Webster 
Engineering Corp: Edward J Ford, 
Harold J Sykes and Edwin H Krieg, 
vice-presidents. Burns and Roe, Inc: 
Edmund M Kowkabany, vice-president. 





Engineer changes 
Condenser Service & Engineering 
Co: Leon D Thompson, filtration engi- 
neer with the Blackburn-Smith division. 
Minnesota Rubber and Gasket Co: 
Robert R Johnson, chief engineer. Re- 
public Steel Corp: Edwin C McDon- 
ald, chief combustion engineer. 

Baldwin-Lima-Hamilton Corp: Al- 
fred N Rogers, chief engineer of nuclear 
engineering dept. Allis - Chalmers 
Manufacturing Co: William M Terry 
Jr, chief engineer, Pittsburgh works 
succeeding P E Cook, who becomes con- 
sulting engineer and ass’t to general 
manager. American Air Filter Co, 
Inc: Robert J Wright, staff engineer 
for dust control dept. Elliott Co; John 
S Askey, section engineer, insulation 
section, Ridgway division. Beckman 
Instruments, Ine: William G Newton, 
chief industrial engineer, Beckman di- 
vision. The Liquidometer Corp: 
Louis M Campani, chief administrative 
engineer; Julius V DiFranco, chief elec- 
trical engineer; P Richard Rosenberg, 
chief mechanical engineer. 

(Continued on page 264) 
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‘7O years Young... 


and serving S32 states! 


From a small start in the coal fields of 
Southern Illinois in 1886—to distribution 
in 32 states from coast to coast and from 
Canada to the Gulf! 

That’s the story of Bell & Zoller’s growth 
in service to the coal users of America; the 
result of our reputation and capacity for 
mining the consistently superior coals of 
the country’s finest coal producing areas 


...and of Bell & Zoller’s proven ability 
to deliver these fine coals at low cost almost 
anywhere in America. 

Chances are—wherever you are—that 
Bell & Zoller can supply the best coal for 
your burning equipment and power pro- 
ducing needs too. 

Want proof? Phone your nearest Bell & 
Zoller office. 


2 +Loller Coal Company 


BELL BUILDING, CHICAGO 1, ILLINOIS 
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Alabama 
Arkansas 
California 
Connecticut 
Delaware 
District of Columbia 
Illinois 

Indiana 

lowa 

Kansas 
Kentucky 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska 

New Hampshire 
New Jersey 
New York 
North Carolina 
Ohio 
Pennsylvania 
Rhode Isiand 
South Dakota 
Tennessee 
Utah 

Vermont 
Virginia 

West Virginia 
Wisconsin 





what do you 
want to see? 


[| WATER LEVEL? 


Pressures to 100 p.s.i—CorNING brand sTAND- 
ARD gauge glasses. To 300 p.s.i., and high tem- 
peratures—PyReEx brand HIGH-PRESSURE gauge 
glasses. To 300 p.s.i., and corrosive conditions 
—Pyrex brand HEAVY-WALL gauge glasses. 
For greater visibility—Pyrex brand Rep-LINE 
gauge glasses. 350 to 5000 p.s.i. (and higher in 
some cases)—MAcBETH brand FLAT gauge 
glasses. 


[| INTO HIGH-PRESSURE, 
HIGH-TEMPERATURE VESSELS? 


Pyrex brand SIGHT GLASSES give you typical 
advantages of Pyrex brand glass No. 7740— 
high thermal shock resistance, chemical sta- 
bility, physical stamina, clear visibility, re- 
sistance to clouding. 


[ ] LUBRICATION LEVELS, 
OIL LEVELS? 


Pyrex brand lubrication and oil-cup glasses 
—long-lasting, chip-resistant, easy to install. 
Accurate dimensions insure a snug fit. 

Your Industrial Distributor has a complete 
line of Corning quality gauge glasses—let him 
help you select the types which will best serve 
your needs. Call him today. 


CORNING INDUSTRIAL GLASSWARE 
FOR EVERY JOB 


Application Recommended Product 


s: CORNING brand standard 
& gauge glasses 


Higher temperatures = PYREX brand high-pressure 
= gauge glasses 





Normal Conditions 
(Up to 100 p.s.i.) 


— ss 








Higher pressures PYREX brand heavy-wall 


gauge glasses 


PYREX brand. red-line 
gauge glasses 





Extra visibility 





Viewing inside 
furnaces, reactors 
pressure vessels, etc. 


PYREX brand sight glasses 





Lubrication PYREX brand lubricator 
inspection glasses 


Visible dischorge PYREX brand oil cup 
devices 3% glosses 


2 CORNING 
Ml GLASS WORKS 
Corning, New York 


Coming means research ix Glad 
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More APPOINTMENTS 


Begins on page 262 


Recent purchases 


Republic Flow Meters Co: purchase 
of power plant equipment division of 
the Swartwout Co. General Electric 
Co: purchase of substantially all of the 
assets of Watson Flagg Machine Co. 
Fuller Co: acquisition of outstanding 
stock of Sutorbilt Corp. McGraw Elec- 
tric Co: purchase of principal assets of 
W E Moore and Co and four affiliated 
Pittsburgh concerns. Dorr-Oliver Inc: 
acquisition of all of business and sub- 
stantially all of assets of Merco Cen- 
trifugal Co. 


New branch offices 

Calumet & Hecla, Inc, Wolverine 
tube division: at 127 W 7th St, Char- 
lotte, N. C., George Overstreet, man- 
ager. K S M Products, Inc: stud 
welding division: at 1615 Polk St, San 
Francisco, Calif., F G Kern, manager. 
Allmetal Screw Products Co, Ine: 
8730-36 Santa Monica Blvd, Los An- 


geles, Calif., J Leventhal, manager. 


Institute elections 

Association of Consulting Manage- 
ment Engineers, Inc: H G Crockett, 
president emeritus; Walter J Semlow, 
president. American Institute of Con- 
sulting Engineers: Carlton S Proctor, 
president; Richard Hazen and Robert 
W Abbett, vice-presidents. National 
Constructors Association: C D Hax- 
by, president; Carl B Whyte, vice-presi- 
dent. Association of Iron and Steel 
Engineers: W H Collison, president; 
James D O’Roark, first vice-president; 
Leonard Larson, second vice-president. 


Awards 

Richard Y Case, Edward Longstreth 
Medal of the Franklin Institute of Phila- 
delphia for inventing the timing belt. 
Felix E Wormser, Egleston Medal, 
Columbia University’s highest award 
presented for “distinguished engineer- 
ing achievement.” 


Retirements 

William R Moore, vice-president of 
Norton Co, after 42 years of service. 
F A Muller, pioneer compressor engi- 
neer with American Air Compressor 
Corp, after 54 years of service. 


Obituaries 


Ernest C Hathaway, 60, director ot 
industrial development for Central Ver- 
mont Public Service Corp and president 
of the Vermont Society of Engineers, 
January 13. 

Joseph L, Comer, 61, vice-president of 
the Wm Powell Co, December 31. 
Herman Nelson, 79, a _ pioneer 
in the heating and ventilating busi- 
ness. Founder of company which bore 
his name until it merged with the 
American Air Filter Co, Inc, in 1950, 
January 11. 





REPLACEMENT 
HUMAN EYES 





We think it 
ig emarter 
to play safe. 
Use goggles 


and : 
ROS 


FITTINGS 


GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. E6 


CRAWFORD FITTING CO. 
884 EAST 140th STREET 


CLEVELAND 10, OHIO 
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Permutit Deaerators 
cut corrosion costs 





WORLD’S LARGEST double-unit De- 
aerating Heater is in a large Texas refinery. 
These Permutit twins heat and deaerate 
makeup at the rate of 3,000,000 lb/hr. 
They completely remove oxygen and free 
CO, to prevent corrosion and costly re- 
placements of tubes, piping, pumps, valves. 





Exclusive reboiling spray design! The 
first of these twin units proved itself with 
13 years of better-than-guarantee per- 
formance—often at 115% of rated capac- 
ity. Seventeen field-performance tests 
show oxygen reduced to 0.0 ml/l.. . free 
CO, cut to zero! Reasons: Permutit’s de- 
sign provides violent boiling, vigorous 
scrubbing—for both light and heavy loads. 


Free Technical Bulletins! Write today 
for data to help you select your next De- 
aerating Heater or other types of Water- 
Conditioning Equipment. The Permutit ty 
Company, Dept. P-3, 330 West 42nd St., ‘ | : * gs 


New York 36, N. Y. 
® 
PERMOUTIT 


DEMINERALIZERS * ZEOLITE AND HOT PROCESS SOFTENERS * PRECIPITATORS * DEAERATING HEATERS * PRESSURE AND GRAVITY FILTERS 
CHEMICAL FEEDERS * AERATORS * BLOWOFF EQUIPMENT AND OTHER POWER PLANT SPECIALTIES * CO. INDICATING RECORDERS 
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Walworth No. 95 Globe Valve 
Re-New-Disc 


 oliworth 
bronze valves... 


ene 7 ' } 
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Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


Walworth 
gi No. 29 Gate Valve 
cu 


built to give 
dependable trouble-free service 
on all recommended jobs 


Walworth No. 95 Bronze Globe Valves 
(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off disc holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
to give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F; 400 psi cold water, oil and gas. These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets; sizes 244 and 3-inch have bolted bon- 


nets. Valves up to and including 34-inch 
have solid wedge discs; 1-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
— can be closed on sand, slag, scale and 
similar floatage, without injury to the seat- 
ing surfaces. They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 


«- WALWORTH 


valves and fittings 


60 EAST 42nd STREET 


NEW YORK 17, N. Y. 
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The modern 310,000 kw Elrama power plant of the Duquesne 
Light Company, near Clairton, Pa., is completely sheathed in ALCOA 
Industrial Building Sheet to reduce maintenance costs, improve 
appearance. The use of lightweight ALCOA Aluminum curtain wall 
construction allows easy removal of panels for building modifica- 


tions or additions. 


and many other ALCOA Aluminum products offer high corrosion 


In addition to aluminum siding, windows, tread-plate, handrails 


resistance, low cost in hundreds of applications, 


This huge, 1-mile-long coal conveyor of the Philadelphia and 
Reading Corporation, located near Mahanoy City, Pa., is covered 
with ALCOA 3003 corrugated aluminum sheet. The aluminum 
covering has successfully resisted the high acid-sulfate atmosphere 
for twenty-five years. ALCOA Aluminum is also used extensively as 


siding on buildings at this installation. 


‘hese service installations 


prove ALCOA ALUMINUM 


resists weathering 


SERVICE EXPERIENCE 
There have been many opportunities 
to examine samples of ALCOA Alu- 
minum alloys from actual installa- 
tions in service for periods up to 52 
years in widely scattered localities. 
These installations involve roofing 
and siding of alloys 1100, 3003 and 
3004; fencing of alloy 3004 and elec- 
trical conductors of EC grade alumi- 
num either as all-aluminum cable or 
as aluminum conductor steel rein- 
forced (ALCOA ACSR). The exposures 
were evaluated by measurement of 
depth of attack. In practically all 
cases the attack was shallow and 
generally less than that for related 
aluminum alloys exposed at ALCoa’s 
weathering stations at New Kensing- 
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ton, Pennsylvania, and Point Judith, 
Rhode Island. The data from these 
relatively severe exposure stations 
can be used, therefore, to estimate the 
performance expected from alumi- 
num alloys when subjected to the 
weather at most industrial and marine 
localities. 

Investigate ALCOA Aluminum 
today. Get all the facts. They’re in 
the new, free, double reprint, Re- 
sistance of Aluminum Alloys to Weath- 
ering, and Resistance of Aluminum 
Alloys to Chemically Contaminated 
Atmospheres. Use the coupon to ob- 
tain your free copies. 


Tune in “The Alcoa Hour"’—NBC Television. 
Alternate Sunday evenings. See your newspaper 
for time and station. 


ALCOA Aluminum protects this prilling tower from 
corrosion in an ammonium nitrate plant of the 
Mississippi Chemical Company, Yazoo, Mississ- 
ippi. The tower is 120 feet high, 20 feet in 
diameter, and is one of many applications in 
which ALCOA Aluminum can be used successfully 
and economically. 


® 





ALUMINUAA 


ALUMINUM COMPANY OF AMERICA 


Aluminum Company of America 
888-C Alcoa Building 
Pittsburgh 19, Pennsyivania 


Please send me your new, FREE reprints, 
Resistance of Al Alloys to Weather- 
ing, and Resistance of Al Alloys to 
Chemically Contaminated Atmospheres. 








Name 





Company. 
Address sana 
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Peorporstion 


The leader has lengthened its lead! 


From the day it was announced, 
the Marsh Mastergauge took the 
lead in the pressure gauge field. 
You are probably well aware of 
this . . . but do you realize that 
we have constantly given it plus 
qualities to still further lengthen 
its lead? 

Look at therecent developments 
presented opposite. Unquestion- 


ably these are the three greatest 
strides in gauge development since 
the creation of the Marsh ‘Re- 
calibrator.” 

Yes, the three basic gauge com- 
ponents have been brought to a 
remarkable stage of perfection in 
the Mastergauge. Certainly, for 
every critical service there is no 
gauge to compare with it! 


Mastergauge is standard bearer for the world’s broadest line of gauges 
and dial thermometers, each the best of their kind in the applications 
for which they are recommended. Ask for data covering your specific needs. 


MARSH INSTRUMENT C0. Sales Affiliate of Jas. P. Marsh Corporation Dept. F, Skokie, Ill. 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 








I—A better tube con- 


struction — 


The Mastergauge always had the 
most effective joining of the 
bourdon tube to the socket... 
but... one-piece construction is 
always better! Welding these 
dissimilar parts posed a tough 
problem... but we finally solved 
it by a new process—the ‘’Cono- 
weld’ process—exclusively ours. 
The photo of an actual section 
shows the perfect fusion. Socket, 
tube—even the end-piece—are 
fused into one leak-tight unit. 


2D —A better movement — 


To convert the action of the 
bourdon tube into accurate pres- 
sure indication, the gauge move- 
ment must be rugged, practically 
frictionless, highly resistant to 
corrosion. A self-lubricating effect 
is achieved in the Mastergauge 
movement by using alternate 
stainless steel and monel— gears 
stainless, bushings “‘K’ monel, 
and so on. A distinguishing fea- 
ture is the “coined” sector gear. 
Note broad face of gear which 
results from this coined extrusion. 


3 —A hetter case— 


Another development that has 
increased Mastergauge leader- 
ship is the new copper-clad, 
wrought steel case. The case has 
the strength of steel and the re- 
sistance to corrosion of copper. 
It is four times as strong as a 
cast iron case and one-third 
lighter. Final finish is a hand- 
some corrosion resistant black 
enamel. Every case is fitted with 
Marsh safety blow-out plug — a 





ONLY MARSH THE STANDARI 
HAS THE fia \ 
“RECALIBRATOR” OF ACcURgEY 


typical advancement. 
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WESTINGHOUSE SAVES $18,043 
with USS “T-Il° STEEL 


The Sunnyvale, California plant of 
Westinghouse Electric Corporation 
controls vibration of huge wind-tun- 
nel air compressors with unusual 
supporting struts. Steel bellows that 
flex, both up-and-down and sideways, 
absorb and isolate the tremendous 
vibration in these powerful ma- 
chines. Westinghouse lopped an im- 
pressive $18,043 off the cost of these 
bellows by switching to USS “T-1” 
Steel. 

“T-1” costs less to machine. It 
costs less to weld. To top it off, “T-1” 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


Q3 
USS 


77) 


costs less to buy than the steel pre- 
viously used. Yet it is plenty tough 
and strong enough to meet the rugged 
physical requirements. 


NEW WAYS TO SAVE MONEY 


No other alloy steel can be used in 
so many ways to save money or im- 
prove products. Already—and ““T-1” 
is still a relatively new steel—it has 
been used with great success in rotat- 
ing machines, earth-moving equip- 
ment, towers, pressure vessels, min- 
ing machines, printing presses, and 


* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST + 
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other heavy-duty applications. 

Think of USS “T-1” when you 
need very high tensile strength 
(105,000 psi.) and yield strength 
(90,000 psi.) ... whem you need good 
creep rupture strength at high tem- 
peratures . . . extraordinary tough- 
ness at sub-zero temperatures . . . re- 
sistance to abrasion, impact, and 
abuse. All or any of these properties, 
plus good weldability, are yours in 
“T-1”! For information write to 
United States Steel, Room 5183, 
Pittsburgh 30, Pa. 


STEEL BELLOWS SOAK UP VIBRATION. 
Here is one of the struts that sup- 
port each air compressor. Two 
steel bellows—at the top and at the 
bottom of the central cylindrical 
section—flex and absorb the shock 
and stress of heavy vibration from 
the compressor. Tough, strong, 
steel was needed for the bellows. 
USS “T-1” does the job, and saves 
money for Westinghouse Electric 
Corporation. 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


CONSTRUCTIONAL ALLOY STEEL & 


o 1° 8 4 





From Design to 
Successful Operation... 


You can depend on 


For Heavy Materials 
Handling Equipment 
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HED Rotary Car Dumper 


For handling up to 120-Ton Capacity Hoppers or 
Gondola Cars, these completely automatic one- 
man operated dumpers can be built in 2, 3 or 4 


operated by mechanism contained on the Dumper 
itself or by counterweights. Optional features in- 
clude Car Retarder on platen and platen-mounted 


clamp design. The Automatic Car Clamps may be _ scales. 


HED Bradjord Coal Breaker 


It serves as a preliminary coal cleaner relieving 
preparation plants or power plants of handling the 
large impurities in the raw coal. The Breaker 
shown has Open Ends equipped with steel tires 


anti-friction bearings. It can also be built as a 

” Trunnion type. The Breaker can be of gear-driven 
design or as shown... driven by a motor through 
a gear reducer and a chain transmission to the 
periphery of the Breaker. 


HEYL & PATTERSON EQUIPMENT FOR THE POWER INDUSTRY 


Coal Preparation Systems 

Fly Ash Sintering Machines and Plants 
Kinney Car Unloaders 

Specialized Conveying Systems 
Thorsten Coal Sampling Systems 


Kay & Fi 


Barge and Boat Unloaders 
Barge and Car Hauls 
Bradford Coal Breakers 
Car Dumpers: Rotary 
Coal Bridges 


Phone COurt 1-0750 
For a Hey! & Patterson 
Engineer To Consult 
With Your Engineers 


INC. : 
55 FORT PITT BLVD. + PITTSBURGH 22, PA. 


waded 
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ot Bending 
Ctabairgh Ofecieg 





This highly developed technique at P.P. & E. 
provides a smooth, trouble-free flow line for 
high pressure, high temperature service. 


a heavy wall piping is an art which 
provides a pipe line having best flow charac- 
teristics, with turbulence held to a minimum. 


Pipe bending saves fabricating time and 
material . . . permits designing the pipe line 
to fit exactly into available space. There are 
fewer welds in the completed system, and 
field welding can be confined to areas least 
subject to high stress. Pipe and bends are 















PRODUCTS AND SERVICES 










PP-14 
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CSetaburoh C4eciup 


835 BEACH ROAD—HAMILTON, ONTARIO 








of the same material . . . and, as produced 
at P.P.&E., wall thickness and metallurgical 
and mechanical properties are consistent 
throughout the fabricated assembly. 


Comparatively few men are qualified by 
training, experience and skill to bend pipe 
for high pressure, high temperature service 
. . . fewer plants have the necessary facili- 
ties. P.P.&E. has both the men and facilities. 








OFFICES IN PRINCIPAL CITIES 


Carbon Steel Piping Forged Piping Materials aude. aa ‘ Whitehead oul 
Cast Iron Fittings Headers Oston. .....++ ovewes ig’ eet 
Cast Steel Fittings Manifolds poe om abies nae © ae ae 9 
Chrome-Moly Piping Pipe Bends Houston. ........ ...Heights Stote Bank Buildi 
Copper Piping Stainless Steel Piping Los Angeles... ....1830 North Alexandria Ave 
i a AND EQUIPMENT COMPANY Sew Ses. eels ae 
Creased Bends Welded Assemblies 158 49th Street — Pitt rah lew Yor tees soe oolworth Building 
Expansion Bends Welded Stainless Steel Tubing oe sbu g", Penna. — on -~ vr Woon — 
Flanges Welding Fittings CANADA: CANADIAN PITTSBURGH PIPING, LTD Washington .. .Wire Building 





Sola-Flex | 4% bellows 


are made 


JUL 





and varieties 


mia BIG OR LITTLE, round or square, convoluted or 
bid 4A G f Tae 
WAWw/7 mm ©6U-span—no matter what kind of expansion joints 6 O L A R 
citadel bate Nabaitee you need, Solar can build them. Sola-Flex joints are 
durable, economical, and are based on advanced engineering AIRCRAFT COMPANY 


designs using a wide variety of metals. High or low pressure 
piping problems are easily solved with Sola-Flex bellows. SAN DIEGO OES MOINES 
Ask for our latest catalog. Write Dept. B-128, Solar Aircraft 

Company, San Diego 12, Calif. 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS * GAS TURBINES * BELLOWS »* CONTROLS © HIGH TEMPERATURE COATINGS » AIRCRAFT COMPONENTS 
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Interior of Hearne’s municipal power plant with latest 1715 
hp Cooper-Bessemer supercharged Gas-Diesel in fore- 
ground. City Manager N. L. McCarver reports that engine's 





POWER 


fuel and lube cost averages .00252 mills per kwh. 


j lnother Lxample 
f 
Lfficient Power 


at Lower Cost 


BIGGEST TAXPAYER IN THE CITY OF HEARNE 


Cooper-Bessemer 


O the 4,778 citizens of Hearne, Texas, modern 

Gas-Diesel power has been a real boon indeed. 
Not only does their municipal power plant produce 
64% of the city’s total revenue, but it is largely re- 
sponsible for low property taxes, a 92-acre munici- 
pal park, a golf course, fully equipped club house 
and a big swimming pool with bath house, to say 
nothing of street lighting, free school service and 
other contributory services. 


Hearne’s base generating load is carried by two 
Cooper-Bessemer Gas-Diesels — 1000 hp and 1,715 
hp units installed in 1947 and 1950 respectively. 
Fueled mostly by gas, these modern, exceptionally 
efficient engines last year operated at a fuel cost of 
only $0.002755 per kwh compared with $0.00465 
for older type oil burning engines in 1946. 
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Gas-Diesel Power! 


Says City Manager N. L. McCarver, ““We made a 
good investment in our Cooper-Bessemers. They 
are not over-rated and will pull their load without 
the least bit of trouble. The new turbocharged 
engine is now down for annual check-up and is the 
cleanest engine we ever saw.” 





MOUNT VERNON, OHIO 


COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York Washington,DC. Bradford, Pa 

Dallas, Greggton, Pampa and Odessa, Texas 
St Louis los Angeles Chicago 
Halifax, Nova Scotia Tulsa 


San Francisco Houston, 

Seattle Shreveport 
Cooper-Bessemer of Canada, Lid., 
Gloucester, Mass. New Orleans, La, 





E. This “OGRE” can ruin a hot underground 


piping system that is turned on and off! 


Let’s look beyond just the initial cost of install- 
ing an underground piping system! 

Consider for a moment how this system, once 
installed, will react to the thermal shock of 
turning it on and off (and what system isn’t 
turned on and off occasionally). Unless the 
system is inherently capable of withstanding 
the shock of on and off service . . . that’s when 
the “Ogre of Corrosion” swiftly becomes a 
real threat . . . and it costs you money! 


Ask your Ric-wil representative to explain how 
a Ric-wil system protects you against on and 
off thermal shock. 


Write for the NEW Ric-wil 
Catalog or phone your Ric- 
wil representative for a copy. 


Quality Piping Systems... 
. of Exceptionally High Thermal Efficiency 


prerasnicareo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
Representatives In Principal Cities 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 


available « Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar ¢ Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use ¢ No smoke or dust 
problems when coal is burned with modern equipment e Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


Burning coal the 
modern way saves 
Carbide & Carbon 

$470,000 a year! 


Two years ago Carbide & Carbon Chemicals Co. 
instituted a modernization program in the power 
department of its South Charleston, W. Va. plant. 
Utilizing latest steam-generating techniques and 
equipment, the firm replaced an outmoded installa- 
tion with a 289,000-lb.-per-hr. boiler fired with 
pulverized coal, and completely revamped the rest 
of its power system. 

Today, this program has resulted in impressive 
annual savings. Lower fuel and maintenance costs 
save $85,000 .. . increased efficiency, $175,000... 
flyash re-use, $10,000 . . . lower electrical power 
generation costs, $150,000 ... lower manpower 
costs, $50,000—a total savings of $470,000 a year 
plus continuing power service dependability at 
Carbide & Carbon. 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington, 5, D. C. 





Here’s Why Utilities Can Depend on 


CATEXER’ ANEXER’ 
DEMINERALIZATION PLANTS 


Control panel designed 
and assembled by INFILCO 


Waukegan Station 
Demineralization Plant 


“CATEXER” “ANEXER” 
Demineralization Plant 
performance charts 

at Waukegan Station. 





DEMINERALIZING PLANT PERFORMANCE 



































Five years ago, INFILCO pioneered the 
first large scale use of demineralization 
and silica removal by ion exchange for 
makeup to high pressure boilers at Com- 
monwealth Edison Company’s Waukegan 
Station. Accurate records show that this 
240 gallon per minute fully automatic 
plant consistently produces an adequate 
supply of high-quality feedwater for both 
medium and high-pressure boilers. Now, 


five years after it was first put in opera- 
tion, the plant is still doing the job for 
which it was designed. 

When you specify an INFILCO Demin- 
eralization Plant, you can rely on its per- 
formance because it is designed by a firm 
with the widest range of engineering 
know-how in the water and waste treat- 
ment field. For more information see your 
Consulting Engineer or write. 


INFILCO ING, opoccem.cune avai Tens Arizone 
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The one company 
offering equipment 
for all types of water 
and waste treatment, 
coagulation, 
precipitation, 
sedimentation 
flotation, filtration, 
ion exchange and 
biological 
purification. 
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STEEL STACK at Ohio Edison Co., plant, Shadyside, Ohio. 


STACK LINING being gunited with Lumnite cement. 


Protect steel stacks from corrosion, abrasion 
with linings of Lumnite* concrete 


Efficiency goes up and operating costs come down when 
you line your steel stacks with long-lasting concrete 
linings made with Lumnite* cement. 

Quickly “shot” in place, these smooth, jointless lin- 
ings improve drafts . . . protect stacks from attack of 
.. protect breechings against the abra- 
sive action of high-velocity fly ash. If repairs are ever 
needed, they can be made quickly and easily because 
concrete made with Lumnite cement reaches service 
strength within 24 hours. 


corrosive gases . 


Stack linings are just one of the many profitable uses 
you'll find for concrete made with Lumnite calcium- 
aluminate cement. Use it for baffles, arches, door linings 

in fact, wherever heat, corrosion or abrasion are 
problems. 

Keep a supply of Lumnite cement or prepared 
Lumnite-base castables on hand for emergency needs. 
Packaged castable mixes containing Lumnite cement 
and selected aggregates assure the right concretes for a 


wide variety of applications. All you do is add water, 
mix and place. Castables are made and distributed by 
leading manufacturers of refractories. For more in- 
formation on special industrial concretes made with 
Lumnite cement, write: 


UNIVERSAL ATLAS CEMENT COMPANY 
UNITED STATES STEEL 3) CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW yYoRK 17, Nn. y. 
ilbany + Birmingham - Boston - Chicago + Dayton + Kansas City - Milwaukee 


Minneapolis - New York - Philadelphia - Pittsburgh + St. Louis - Waco 


*“LUMNITE?” is the registered trade-mark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company 
BCR-L-120 


Atlas Comoent 
FOR INDUSTRIAL CONCRETES 
REFRACTORY « INSULATING « OVERNIGHT « CORROSION-RESISTANT 





United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 
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with PATENTED SHREDDER RING 
REDUCTION PRINCIPLE... 


GIVES BETTER COAL 
PREPARATION rT 


BECAUSE.. gs 00 . it reduces coal by 
SPLITTING 


instead of 


CRUSHING 


% 


RESULT: 


CONTROLLED UNIFORMITY 


In operation, American’s exclusive shredder rings 
swing outward, by centrifugal force, on their shafts 
—and reduce coal by the splitting action of 20 
cutting edges on each shredder ring. 


and for 
LOW-COST COAL SAMPLE CRUSHING... 


The American Sample Crusher, with 
. ? : ‘ its new adjustable sampling hopper, 
This action produces less fines, a more uniform gives 5%, 10%, 15% or 20% of a 
product. The rings are reversible for double life. sample . . . in one operation. 


WANT MORE INFORMATION? 


There are many other design and performance advantages in American Rolling 
Ring Coal Crushers—features that mean bigger tonnage figures, and lower 
maintenance (as proved repeatedly by coast-to-coast operations records). WRITE 
today for Bulletin AC, and get the crushing facts! 


Originators and WManufacturers of Ring Crushers and Puluerizers 


1349 MACKLIND AVE, * SAINT LOUIS 10, MO, 
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The World’s Largest Houdriflow, at the 
Sun Oil Company refinery, Marcus Hook, 
Pa., is 350 feet high. Lift piping to its 
reactor tank is insulated witha 
combination of K&M Hy-Temp andK&M 
‘Featherweight’ 85% Magnesia. 


Easily Applied, Hy-Temp and “Feather- 
g weight” insulations quickly go on 14” 
lift pipes high above ground. This huge 
catalytic petroleum cracking unit 


embodies some 2% miles of insulated 


KeM Thermal Insulations ee imion cnet: Arto 
help keep the world’s biggest “cat” purring 


It takes plenty of heat to crack frequent temperature changes. For Insulations. Contact your K&M dis- 
petroleum. This king-size catalytic efficiency to 1900°F., these insula- tributor, an experienced applicator, 
cracking plant (‘‘cat’?) works 24 tions are applied in combination, for full details. Or write directly 
hours a day, seven days a week— __—withstaggered joints. Thiseliminates to us. 
with operating temperatures as high heat loss that normally occurs in 
as 1500°F. K&M Thermal Insula-_ single-layer installations when KEASBEY & MATTISON 
tions minimize heat loss and keep expansion causes joints to open. COMPANY « AMBLER * PENNSYLVANIA 
heat on the job here, just as they ‘‘Featherweight”’ is efficient to 
do in power plants, factories, and 600°F. when used solely. 
institutions the country over. 

Plan your new plant with these 
K&M ‘'Featherweight”’, 85% _heat-saving, cost-saving insulations 
Magnesia and Hy-Temp Insula- in mind. Bring your present plant 4, canado. Atlas Asbestos Company, Limited; Montrecl, 
tions withstand moisture, vibration, up to date with K&M Thermal Toronto, Winnipeg and Vancouver. 
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The Year Advertising Helped 


N 1954 we had a business recession in the 
United States. Sales fell about 4% during 
the year. If management had followed the his- 
toric pattern of business ups and downs, adver- 
tising volume would have fallen much further. 
But in 1954 the volume of advertising did not 
fall. It increased over 5%. Every effort was made to 
stimulate sales when sales were needed to sustain 
prosperity. 

This was something entirely new under the 
sun. It had a powerful influence in making the 
recession of 1953-54 one of the mildest on 
record. It helped greatly to speed business on 
to the record-breaking levels it has attained 
today. 

There are several reasons why America’s 
business management attacked this decline in 
sales with more advertising. One of them grew 
out of the greatly strengthened position of the 
American consuming market. Consumers’ in- 
come after taxes has been rising an average of 
over $10 billion a year since 1946, and this 
rising income is more widely distributed than 
ever before. Furthermore, consumers have piled 
up reserves of about $215 billion in cash or its 


equivalent. These reserves offer a new and 
powerful inducement to increased selling and 
advertising effort even in the face of a possible 
decline in consumer income. 


Taking the Longer View 


However, the principal reason why a sales de- 
cline was attacked with increased advertising 
is management’s new-found conviction that 
good advertising is essentially an investment 
in the development of a market. Successful 
development requires sustained investment. 
The inclination of business management to 
take this longer view, is, of course, motivated 
by the fact that the American market, with 
over 3 million consumers being added annu- 
ally, is growing at a prodigious rate. 

Ten years ago only a handful of companies 
had plans for investment in new producing 
facilities extending beyond the current year. 
Today almost all leading companies have in- 
vestment programs running some years ahead. 
And keeping pace with these long-range 
business investment plans has been the devel- 
opment of sales and advertising programs to 


, McGraw-Hill 


HEADQUARTERS FOR 


PUBLISHING COMPANY, INC. ABE) 
330 West 42nd Street, New York 36, N. Y. 


BUSINESS INFORMATION 
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reach tomorrow's greatly expanded markets. 

This crucial role of advertising in providing 
driving power for our economy is gaining 
greater recognition every day. In his recent 
book, “People of Plenty,” Professor David M. 
Potter of Yale University remarked: “‘Advertis- 
ing is not badly needed in an economy of 
scarcity, because total demand is usually equal 
to or in excess of total supply, and every pro- 
ducer can normally sell as much as he pro- 
duces. It is when potential supply outstrips 
demand—that is, when abundance prevails— 
that advertising begins to fulfill a really essen- 
tial economic function.” 


Advertising’s Key Role 


Today abundance so completely prevails in the 
United States that it has been conservatively 
estimated that as much as a third of everything 
offered for sale falls in the realm of “optional 
consumption.” That is, consumers can “take 
it or leave it’’ without any immediate personal 
inconvenience. But if they decide to “leave it,” 
a terrific economic depression will not be far 
behind. In such circumstances, advertising—in 


Tio) 
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which, in all of its forms, we are now investing 
about $9.2 billion annually—clearly is of cru- 
cial importance to our continued prosperity. 

In performing its key role in past years, 
American advertising never realized its full 
potential. It successfully promoted sales. But 
it never was called upon to promote an overall 
economic stability as a direct outgrowth of 
increased sales. 

By successfully promoting both sales and 
economic stability, as it did in 1954, advertis- 
ing surely has added new strength to the 
American economy. It has also added a great 
new and constructive dimension to advertising 
itself. This accomplishment gave great signifi- 
cance to the celebration of the first National 
Advertising Week in February, 1956. 





One of the surest means of expanding 
your sales volume in today’s $150 billion 
industrial market is through dominant 
advertising in the publications directly 
serving your major customers and pros- 
pects. 

McGraw-Hill’s business and technical 
publications can give you quick access to 
the men who initiate, specify and approve 
the purchases of industrial products and 
services. Because all are leaders in their 
respective fields, you are assured a maxi- 
mum return On your investment when you 
specify a McGraw-Hill publication to 
carry your advertising to your most im- 
portant markets. 














WW en-the Prcewre 
AS On- Specify 


PREFABRICATED \ 
PIPE 


Atco has recently added a new, modern prefabricated pipe plant to 
its manufacturing facilities. As a result, ALCo is better equipped 

than ever to supply these products to the power, refinery and chemical 
process industries. To this new facility, ALco has applied its wealth 

of engineering experience, production know-how and high standards of 
inspection and testing. Thus customers are assured of highest quality. 


For complete details on Atco prefabricated piping, call the nearest 
Atco Sales Office. Your inquiry will be given prompt attention 
whether you need piping next week, next month or next year. 


ALCO PRODUCTS, INC. 
Prefabricated Pipe Products 


MARSTELLER ROAD - P.O. BOX 181 
CINCINNATI 15, OHIO 


Y 





\WA\\\\N 


POWER ° 


MARCH 1956 





LER 
—_ 


HOW A 
JIGSAW HEATING 
PUZZLE WAS SOLVED 


Cranbrook School for Boys, Bloomfield Hills, Michigan 
Heating Contractor: Laing Plumbing & Heating Company, Pontiac, Michigan 
Engineer: Snyder & McLean, Detroit, Michigan 


POWER * MARCH 1956 


(KEWANEE, 
MET SCHOOL HEATING NEEDS 


A jigsaw puzzle heating problem . . . that’s what it looked like 
at the Cranbrook School for Boys, Bloomfield Hills, Michigan, 
since the heating needs were so varied. But every puzzle piece 
fell into place when Kewanee Reserve Plus Rated Boilers were 
installed, because all heating needs were solved. Here’s the 
way it worked: 


Problem 1: Limited boiler room. 


Solution: Two compact Kewanee Scotch Type Boilers with 50% 
reserve power guaranteed adequate heat under all conditions. 


Problem 2: Fluctuating loads—boiler turned off nightly, turned 
on by stages in the morning. 


Solution: Kewanee Boilers had sufficient reserve to assure a 
fast, dry steam when needed to give quick heat. 


Problem 3: Low operating—maintenance costs. 

Solution: Since Kewanee Reserve Plus Rated Boilers certify 
50% extra power built in, they operate at “cruising speed.” 
Result—less fuel used, less wear on boiler, greater efficiency 
delivered. 

Kewanee Reserve Plus means boilers are rated on nominal 
capacity, with adequate power to take care of present needs, 
emergencies and future expansion. Boilers rated on maximum 
capacity are inadequate for today’s fast growing school needs. 
Next time select Kewanee Boilers. 


Kewanee LM-800 Series for 15 Ibs. steam or 30 Ibs. 
water installed in the Cranbrook School for Boys. 


KEWANEE BOILER DIVISION 
of Amrican-Standard 


TOT FRANKLIN STREET, KEWANEE, ILLINOIS 


nl 


KEWANEE @) BOILERS 


enue 


You can depend on Kewanee engineering 





ado (O) 8 B.A 
nap-Forgea 


FLANGES 
MEAN... 


MAXIMUM STRENGTH 
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Long life is assured with Phoenix maximum strength 
flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
and ASME and ASTM specifications. 


NEW CATALOG! 
Send for free brochure showing Phoenix Complete Line. 
FLANGE DIVISION 
PHOENIX MANUFACTURING CO. 


Catasauqua, Pa. e Joliet, Ill. 
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They're Space Savers 
Ellison MINIFIED 


DIAFRAM ACTUATED 
STRAIGHT LINE GAGES 


differential 





For measuring draft, 
pressure 


Unitized mechanism slips out front of case 
Internally illuminated 


Standard scale ranges 6” 
ranges from 10” to 40” 


pressure, 


to 8” - - - other 


th fe Ae eke 


@ Same foolproof mechanism as the 
larger standard Ellison Draft Gages 
@ Non-parallax pointers 


@ Long service life diafram 


Also MINIFIED Receiver Type Gages for 
Use With Pneumatic Transmitter 


Send for Bulletin 215 
ELLISON DRAFT GAGE CO., INC. 


547 W. MONROE ST. Since 1896 CHICAGO 6, ILL. 


The Ellison Line Also Includes: 
Draft Gages, Bell and Diafram—Inclined Draft Gages—Portable 
Inclined Vertical Tube Gages—Vertical Tube Gages—Oil, Heavy 
Liquid and Mercury—Single and Multi-Tube-Saturator Gages— 
U Gages—Stationary and Portable—Air Filter Gages—Dial and 
Inclined Tube Types—Pitot Tubes—U Path Steam Calorimeters— 
Portable Gas Analyzers-Orsat Type 
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POWER, 330 West 42nd Street 
New York 36, N. Y. 


Gentlemen: Please send me a copy of POWER’s “REPRINT 
FOLDER” 


Name 


Address 


City & State 


Write for... 
Power's REPRINT FOLDER 


- +++ giving SUMMARIES and PRICES on Power’s 


information packed 


SPECIAL 
REPORTS 


“the most useful condensed handbooks 


in the power and plant service field” 
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it’s easier to insulate 


NO MATTER HOW COMPLEX THE PIPELINE, 
Unibestos insulation makes installation simpler. It’s 
easily cut, mitered, or grooved for effective insulation 
of bends, expansion joints, ells, tees and other fittings. 


Unibestos’ unique construction provides greater 


Sa 


* Sal ' 
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pipe with Unibestos 


protection against heat loss—even at the difficult joints 
—than other nonfibrous insulation. Amosite, the Afri- 
can long-fiber asbestos, gives Unibestos the extra 
strength to resist shock and vibration. And Unibestos 
has excellent chemical stability...withstands moisture, 
steam, acid or chemical fumes. 


STANDARD PRODUCTION SIZES 

Unibestos Pipe Insulation is regularly made in 3-foot 
lengths for pipe sizes from 14”’ through 24”, in stand- 
ard thicknesses through 5”. Unibestos Block Insulation 
is made in 6”, 12”, 18” or 36” widths and in thick- 
nesses from 1” through 3” in 14” increments. 


For complete information, write 


coe — UNARCO 
for descriptive Bulletin 109C SS 


~ ® 
UNION ASBESTOS & RUBBER COMPANY 


1111 West Perry Street * Bloomington, Illinois 
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There's always room and BIG PA 
in POWER 


Here's the iaformation 
you need to equip your- 
self for a better job. 


~~~ - 





ow 


UNDREDS of men 
are using this prac- 
tical library to reach the 





top in the power plant field. It brings you a complete education | 
in power plant practice; it packs between the covers of 6 con- | 
cise volumes a wealth of information on boilers, steam engines, 
steam turbines, pumps, boiler-feed apparatus, etc: Not only do | 
you get the “how to” of every phase of power plant work, but | 
this library gives you the fundamental principles in back of each | 


phase and tells you “where,” “when,” and “why” a job should 
be done in a particular way. 


McGraw-Hill Library of 


POWER PLANT PRACTICE 


6 volumes, 2,634 pages, 2,519 illustrations 





HE Library of Power Plant Practice is 

the standard of the power plant field. 
It is accurate—it is thorough—it is com- 
plete. It is the result of years of experience 
with power plant problems. The man who 
has it has the best. The Library covers the 
whole field—nothing is omitted. The solu- 
tion of every problem is plainly worded or 
explained with a clear illustration. The 
little stickers and the big, troublesome prob- 
lems are all worked out in advance for you. 


6 powerful 
self teachers 


. Steam Boilers 

. Steam Engine Prin- 
ciples and Practice 

. Practical Heat— 
Part | 

. Practical Heat— 
Part Il 

. Steam and Gas 
Turbines 


. Steam Power Plant 
Auxiliaries and Ac- 


cessories. these books a few minutes each day—more 


money in your pocket. 











Covers power plant work inside-and-out 


No books dealing with the work of the power plant man were ever so 
complete—so authoritative—so practical in text and illustrations as these. 
The man who puts this set of books into his library can do so knowing 
that he has the utmost in power plant books— a set that will give him, in 


language he can understand, all the information he needs in order to get 


ahead in his work, ; 


Easy to Understand 


These ks are written in everyday easy-to-understand language. They 
are an to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There is no bunkum in this Library, nor is it 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER P. MEN. 

titles of the books. They will give you an idea of how com- 
Gone this i Bont, POWER Plant Practice. Here you have all 
the information necessary to make you indispensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10 days’ examination. If you decide to 
keep the books after examining them, just send $4.50 and then $4.00 a 
month until the total low price of $28.50 has been paid. See the coupon 
below for details. Send it Now and HOLD THAT JOB! 


: FREE 


PRP Qanams 
10 DAY EXAMINATION 
MAIL. COUPON BELOW 


McGRAW-HILL BOOK CO., INC., Dept. P-3 
$27 W. 4ist St., New York 36, N. Y. 

Ship to me delivery costs prepaid the six volumes of the Library 
of Power Plant Practice. If satisfactory, I will send $4.50 in ten 
days and $4.00 a month until the price of $28.50 has been paid. 
If not wanted I will return the set to you. 


PRINT 


Home Address .... 


Company .. 
Position 
For price and terms outside U.S. write McGraw-Hill Int’l., N.Y.C. 
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There can be only one result from studying | 





SELF-LUBRICATING PACKINGS 


For the highest speed centrifugal pumps—or any other 
application where pliability and high wear resistance 
is required .. . PALMETTO’S latest packing develop- 
ment has all this plus those features that have made 
PALMETTO the leader in the quality packing field. 


As in all PALMETTO Self-Lubricating Packings, 
each strand is saturated separately before braiding, 
thus assuring complete and uniform lubrication of the 
whole packing. A reservoir of lubricant is “braided in” 
to make perfect sealing and long service life a certainty. 


INTERWOVEN FOR EXTRA STRENGTH 


In conventional packing each 
strand is braided only with the 
other strands in its own jacket... 
The extra in Palmetto Interwoven 
is a special braiding process which 

passes each strand through the 

heart of the packing. Consider the strength and wear re- 

sistance this adds to the packing! With each strand 

locked in, abrasion from moving parts will not weaken 

the packing by wearing away its surface. Since each 

strand passes through the packing, and not just along 

its surface, the finished product is highly pliable—not 
straight-jacketed. 

Bulletin IP-10 gives complete details... 

Write for it today! 


SEES 
Lhhh ht, CLLL A 
XK 


GREENE, TWEED & CO. 


NORTH WALES, PA 
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OL’ MAN SLUDGE DOESN’T SHOW UP ANY MORE 


He used to spend a good portion of his time in the tubes 
of this boiler. Then, about once a year or so, he’d have 
to be chased out with acid. But even that didn’t seem to 
discourage him—within a short time, he’d be sneaking 
back in to start doing business at the same old stand. A 
very stubborn fellow—and expensive. 

But that’s all changed now. Ever since treatment with 
Dearborn 659* started, Ol’ Man Sludge has been 
fighting a hopeless battle. Now, every time he tries to 
gain entrance to the boiler tubes, 659 reduces him to fluid 
form so he doesn’t get a chance to stick around. Then, 


Dearbow 


FIGHTING CORROSION WHEREVER iT OCCURS 
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out he goes via the blowdown route. 

Of course, Dearborn 659 does more than just condition 
sludge. Its patented polyamide anti-foam agents improve 
steam quality, while the catalyzed sodium sulfite ingre- 
dient prevents corrosive attack on metal surfaces. In addi- 
tion, the colloidal action of Dearborn 659 controls scale 
formation in boiler feedwater lines. 

You'll find it will pay you to investigate the many 
advantages of Dearborn 659. Bulletin 5008-B tells how 
to clean up on OI’ Man Sludge. May we send you a copy? 


*U.S. Pat. No. Re-23085 


Dearborn Chemical Company, Dept. PO 
Merchandise Mart Plaza, Chicago 54, Ill. 


Company 
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Whos handling 
public relations for you 
behind the Iron Curtain? 


Te’s not an easy assignment—or the kind you'll find many 
people volunteering for. 


But there is an important “public relations” job to be done 
behind the Iron Curtain—for you . . . for America . . . for the 
whole concept of freedom, free enterprise and individual 
rights. This job is an opportunity and a challenge as well as 
a serious responsibility for American business. Fortunately, 
with your help, there is an agency that can do the job— 
Crusade for Freedom, which supports Radio Free Europe 
and Free Europe Press. 


Both these powerful, privately operated organizations 
continually challenge the barrage of Communist misstate- 
ments and false truths. Using saturation radio broadcasts 
and mass newspaper drops from message balloons, Radio 
Free Europe and Free Europe Press are constantly on 
the offensive against the Red campaign to annihilate 
right, reason and national pride. 


Continued and heated Communist protests testify to 
the tremendous effectiveness of Radio Free Europe 
and Free Europe Press. Support freely given by free 
American business and private citizens will increase 
this effectiveness and the scope of their operations. 

A contribution now is perhaps the best investment 
you can make towards a peaceful, prosperous world. 


Give generously. It’s your future! 


Check list for business executives _ a Py L 
in the Crusade for Freedom 


() Order display material for your company bulletin board. 


C) Plan a paycheck stuffer to fully acquaint your employees 
with the importance of the Crusade for Freedom. 
C Plan to conduct an in-company solicitation. 


i 


[1] Mateh employee funds with your Truth Dollars. \ 
For campaign material and information write CRUSADE FOR FREEDOM, 345 WeEast 46th St, N. Y. C. 17, 
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WHERE To Buy 


Featuring additional products specialties and services for power plants 











All sizes to fit your gages 
> ERNST WATER COLUMN & GAGE CO. 
Send for Catalog LIVINGSTON, N. J. 








STEEL PIPE & TUBING 
@ CHROME MOLY e CARBON MOLY 
@ MONEL e CARBON STEEL @ STAINLESS 
@ HASTELLOY 
Widest Range of Sizes & Spees in the U.S. 
WRITE FOR STOCK LIST 
S us row Surplus Lists 
MIDCONTINENT TUBE SERVICE, INC. 
2308 Oakton St., Evanston, Ili. DA 8-4030 














TO manufacturers of equipment and those offering special services to the power 
industry, this section offers an inexpensive means of keeping products or services 
regularly before your potential customers — the readers of POWER. The small spaces 
available here provide opportunity for you to be represented in every issue at low 


cost. Can we serve you? 


POWER — Classified Advertising 





HILL PUMP VALVES 


Since 1909 


@ The valve with the re- 
newable feature restores 
old pumps to original efi- 
ciency. Constant contact 
is maintained over 

full bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign. Efficient, durable, 
economical, accurate 


Write for Bulletin 


HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 

















PROFESSIONAL SERVICES 














BLACK & VEATCH 
Consulting Engineers 


Electricity—W ater—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1706 Broadway Kansas City 12, Missouri 


THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. Y¥ 
Chicago . . Houston . . London 
Paris . . The Hague . . Montreal 
Caracas . . Bombay 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 
Mechanical — Electrical — Civil 
Surveys Reports Design 


101 Wark Avenue New York 17, N. Y. 








BURNS & McDONNELL 
Engineers — Architects — Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 3-4375 


LUTZ AND MAY COMPANY 


Consulting Engineers 
Steam, Gas & Diesel Power Station 
Pumping Plants—Electric Systems 
Reports—Design—Appraisals 


1009 Baltimore Kansas City 6, Mo 


J. E. SIRRINE COMPANY 
Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 











GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Design and Construction Supervision 
Industrial « Samitary « Chemical Laboratory Services 
Business and Economic Research 
Industrial Relations « Purchasing 
New York Reading, Pa. Washington 





PIONEER SERVICE 
& ENGINEERING CO. 
Consulting and Design Engineers 


Purchasing 
Specialists in 


Financing, Accounting & Other Operations 
Chicago 4 


231 So. La Salle St. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. La Salle Street 
Chicago 4, Illinois 


Hershey Building 
Muscatine, Iowa 








INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


FRANK C. REYNOLDS 
Registered Consulting Engineer 


Surveys, Reports, design and construction 
supervision of air conditioning, heating, 
ventilating, oil and gas burners & con- 
trol systems. 


136 Liberty St. New York 6, N. ¥ 


A. L. SWANSON AND COMPANY 


Consulting Engineers 


Power Plants 
Sawmills—Industrial Plant Layout 
Heating—V entilating—Plumbing 
Reports, Designs, Drawings, Specifications 
2210 West 12th Avenue Vancouver 9, B. C 














THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPHCIALISTS 
(Steam, Hydro, Diesel) 
Utility ¢ Industrial « Chemical 


1200 N. Broad St. Philadelphia 21, Pa. 


SANDERSON & PORTER 


Construction 


REPORTS SURVEYS 


New York New York 


WATER SERVICE LABORATORIES, 
INC. 
Specialists in Water Treatment 


for Corrosion Prevention 


Main Office: 


423 W. 126 St. New York 27, N. Y. 














PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 


Electrical e« Mechanical « Structural 
Civil « Thermodynamic « Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 








SARGENT & LUNDY 


Engineers 


140 South Dearborn St. 


Chicago, Mlinois 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 
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~ NATIONAL’ 


COVERAGE 
ales 


DISPLAYED 


The advertising rate is $25.00 per inch for all adver- 
tising appearing on other than a contract basis. 
Contract rates quoted on request. 

An Advertising inch is measured %” vertically on a 
column—3 columns—30 inches to a page, 


Positions Vacant 
Positions Wanted 
Part Time Work 


technical, 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


——RATES—— 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu- 
tive, management, 


selling, office, skilled, manual, ete. 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 

$1.65 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 

Box Numbers—counts as 1 line. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 


WANTED 
POWER ENGINEER 


Heavy chemicals plant, Upper Ohio Val- 
ley, is seeking top notch Mechanical or 
Electrical Engineers with 2-4 years’ 
power operating experience. Would join 
organization operating 55,000 KW multi- 
unit coal-fired station. Opportunities for 
good men in a fast-growing plant. 


Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to POWER, 33¢ W. 42nd St., N. Y. 36, N. Y., 
closing March 6th. 


P-9320, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


for April issue 

















SUPERINTENDENT OF POWER 


Sewage Disposal Program, City of Cincinnati, 
Ohio. Age 35-45. Five years experience in op- 
eration and maintenance large diesel engines 
and operation of heavy duty clectrical power 
installations required. Also required: Detailed 
knowledge of operating techniques and repair 
on diesel power equipment; third class (or 
higher) operating license; and supervisory abil- 
ity ond capacity. Professional Engineer regis- 
tration in Ohio is desirable. 


Salary range: $6175-$6824 per annum. Apply 


OFFERS 
POWER DESIGN-ENGINEERS 


a continuous flow of diversified original assignments 


New products with new problems are continually under development at 
DU PONT—it is our Design Engineers who find successful solutions for CIVIL SERVICE COMMISSION 
the commented Kemncecsy of these products, Assignments are stimulating, City Hall, Cincinnati 2, Ohio 
different, difficult—not repetitive. Before April 15, 1956. 











If you area talented graduate engineer with 4 or more years design experi- 
ence, DU PONT has opportunity for you. Consider this vital fact—our 
policy is promotion from within. 


APPLY TODAY TO FILL ONE OF THE IMMEDIATE 
OPENINGS FOR POWER DESIGNER-ENGINEER 


REPLIES (Box No): Addcose to atin 3 nearest you 
CHICAGO: 520 N. Michigan Ave. (11) 
NEW YORK: 330 W. 42 St. (36) 

SAN FRANCISCO: 68 Post St. (4) 





~ POSITIONS VACANT 


Position requires experience in the design of industrial plant facilities re- 
quired to supply utility services to chemical processes. Experience should a#S 
include steam generation and distribution, water supply and treatment, Wanted: Assistant Steam “end Power Suverin- 
refrigeration, fire protection, outside pipe lines, process waste disposal and tendent. Challenging opportunity for an Assist- 
industrial furnaces. ant Superintendent in the Steam and Power 
Plant of a rayon company in the Southeast area. 
Responsibilities include operation and mainte- 
nance of boiler house, engine room, and super- 
vision of employees. Applicants must have 
college degree. Supervisory experience in steam 
and power work preferred but not essential. 
Please send complete resume to: Usual benefits. Position offers growth and op- 
portunity to man with ability and initiative. 
Please submit complete resume including salary 


MR. T. J. DONOVAN requirement. P-9208, Power. 


Engineering Department ialeieeniishciiad aaa 


Wanted detail and design draftsmen with mini- 
E. |. duPont de Nemours & Co., Inc. 


mum of one year experience in power boiler 
W:'mington 98, Delaware 


Successful applicants will design and engineer a variety of the above men- 
tioned facilities as are required by new or existing chemical processes. Work 
will involve not only economical installations, but also the challenge of meet- 
ing special requirements in connection with process problems. 





detail drafting. Please give age, schooling, ex- 
perience and minimum salary requirements. 
Springfield Boiler Co., Springfield, inels. 








SELLING OPPORTUNITY OFFERED 


Sales Engineer. Experience in steam soquiatien 
and trapping desirable. Metropolitan area—con- 
sulting engineers, contractors and _ industrial 
plants. Send complete resume. SW- 9300, Power. 








p EMPLOYMENT SERVICE —_ 
hi i N F F - Salaried Personnel, $5,000-$30,000. This ‘confiden- 








of high grade men who seek a change of con- 
nection under conditions assuring, if employed, 
full protecticn to present position. Send name 
and address only for details. Personal consulta- 
tion invited. Jira Thayer Jennings, Dept. G, P.O. 
Box 674, Manchester, Vermont. 


tial service established 1927 is geared to needs 
POWER PLANT 


A large midwestern engineering and construction firm has a staff position 
for a qualified Mechanical Engineer experienced in building steam power 








lants. 
plants POSITIONS WANTED 


This man must be capable of taking complete charge of a job as Project Sec 





Power Plant Superintendent, age 34, married, 
technical education, 11 years experience in the 
operation and maintenance of steam-electric 

wer plants. Understands personnel problems. 
PW-9336, Power. 


Engineer, supervise layouts and design, select plant equipment and main- 
tain amiable reliations with our clients. 





In applying furnish a detailed resume of your education, experience, references, 


Power Engineer—Thirteen years experience in 
plants up to 100,000 K.W. capacity. Technical 
education, 29 years of age. Seeks responsible 
position. PW-9386, Power. 


SELLING OPPORTUNITY WANTED _ 


Sales Engineer desires additional line New } York 
area. SA-8831, Power. 


and a recent snapshot if available. 








520 N. Michigan Ave., Chicago 11, Ill. 





P-9319, POWER 





POWER * MARCH 1956 








EMPLOYMENT 


OPPORTUNITIES 





POWER PLANT 
PERSONNEL 


A middle east coast utility now constructing 
a new high pressure, pulverized fuel generat- 
ing station will accept applicaticns for em- 
ployment from qualified persons for the fol- 
lowing positions, which are available immedi- 
ately. 
Results or Test Engineer 

Must be graduate mechanical engineer or 
equivalent, with experience in moderm power 
plant operation and three years in a respon- 
sible supervisory results position. Will be re- 
quired to assume full charge of power plant 
testing, chemical control, accounting and re- 
search. 


Shift Supervisors 


To take charge of operation on shift. Must be 
thoroughly conversant with al! phases of mod- 
ern high pressure, pulverized fuel power plant 
operation; both electrical and mechanical. 
Must have previous supervisory experience in 
power plant operation. 


Control Room Operators 

Well qualified men needed to operate modern 
high pressure power plant equipment from an 
air conditioned central control room. Must be 
experienced in the actual operation of high 
pressure pulverized fuel, gas, or oil fired boil- 
ers, switchboards, pumps, condensors and asso- 
ciated auxiliary equipment, and be able to 
direct lower grade operators on shift. 


Technician 
Graduate Mechanical Engineer. Experience in 
modern power plant desirable, but not essen- 
tial. However, applicants must be intelligent 
and have a real desire to enter modern power 
plant work. Will assist Results or Test Engi- 
neer in the handling of power plant testing, 
results work and accounting. 


Job is located near excellent residential com- 
munity, good working conditions, forty hour 
week (paid vacations, insurance, sick pay and 
retirement plan). 


High caliber men are needed to fill the fore- 
going jobs, and for applicants meeting the 
above requirements, consideration will be 
given to reimbursement of expenses incurred 
for the moving of household goods and per- 
sonal effects. 


All personnel selected will receive training at 
full pay in order to familiarize themselves 
with the plant before assuming their duties. 
Include a complete resume of experience and 
qualifications in first letter. All applications 
will be treated confidentially. 


P-8978, POWER 
330 W. 42 St.. New York 36, N. Y. 


A, 


is desirable. 


cated power systems. 


rections. 


E. |. du Pont de Nemo 


"a Aliaaliate biel; 


A Career Opportunity with 
DU PONT for an experienced 
POWER ENGINEER 


A unique career opportunity for a graduate mechanical engineer 
is now available in the Engineering Service Division of our 
Engineering Department. The applicant must have 8 to 10 years 
of practical power experience, including operation and mainte- 
nance of industrial steam power plant facilities and equipment 
testing. Some experience in steam plant design and construc- 
tion or in thermal insulation of process piping and equipment 


LD AP LGD LP 


Fa 


LG VLD AP AO AP LD 


LP i LF 


PV 


The successful applicant will assist in specification of power 
equipment and in selection of new facilities, and will make 
economic evaluations and involved heat balances for compli- 


Duties will include determination of causes of equipment mal- 
functioning and development of recommendations for cor- 


Please send complete resume, including 
details of education and experience, to: 


MR. J. C. COSTELLO, JR. 
ENGINEERING DEPARTMENT 


urs & Co.. Inc. 


elaware 











WANTED 
ELECTRICAL ENGINEER 


BS in EE. Recent graduate for power dis- 
tribution and electrical control design work 
in Engineering Department. Includes coordina- 
tion of both power and control systems with 
process design, preparation of work and draw- 
ings for construction and construction super- 
vision. Forward Resume to— 


P. W. BAUMAN, JR. 
Assistant Director of Personnel 
Inorganic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
710 North Twelfth Boulevard 
St. Louis 1, Missouri 


MECHANICAL 
ENGINEERS 


STEAM POWER PLANTS 
PROJECT ENGINEERS 


Excellent openings for men experienced in the 
design and engineering of steam electric power 
plants and power systems. Work will include 
supervisory duties. Age 35 to 45. 


STAFF ENGINEERS 


Responsible positions for engineers experienced 
in heat balance studies, pipe stresses, equip- 
ment calculations and preparation of reports re- 
quired in the design of steam power plants. 


These are permanent positions offering oppor- 
tunity for advancement with an established, 
recognized firm serving the growing electrical 
utility industry. Many liberal employee bene- 
fits, including pension plan. Please submit 
resume of education and experience. State age 
and salary requirements. All replies will be 
treated confidentially. 


J. B. Christerson 
SARGENT & LUNDY 


140 So. Dearborn, Chicago, Illinois 





MECHANICAL 
ENGINEER 














AN INVESTMENT 


Productive advertising is an investment rather 
than an expenditure. 

BE CONVINCED—send us your advertisement 
TODAY. 


POWER 
330 W. 42 St#., New York 36, N. Y. 








MECHANICAL ENGINEER 


Graduate mechanical engineer interested in power 
plant destgn work. Experience not required. Ex- 
cellent opportunity with consulting engineering firm 
in Middle West. Liberal benefit plans and good 
working conditions. Send resume of education and 
experience with statement of salary requirements to 


P-9004, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 
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Large engineering and construc- 

tion firm located in New York has 

staff position open for Mechanical 

Engineer with experience in steam 

electric station operation to engage 

in plant betterment work which in- 

volves assistance in starting new 

units, testing, advising and consulting 

in respect to operating problems, im- 

proving steam plant efficiencies, advis- 

ing in respect to procedures and main- 

tenance practices, and related problems. 

Reasonable knowledge of water treat- 

ment problems, practices, etc. desirable. 

Substantial travel involved. Salary com- 

mensurate with experience. Attractive 
Hl company benefiits. 


Give full particulars, age, education, ex- 
perience in detail, and salary expected. 


P-9165, POWER 
330 W. 42 St., New York 36, N.Y. 





cassis SEARCHLIGHT SECTION wvesinc 


BUSINESS OPPORTUNITIES 


UNDISPLAYED RATE: 


$1.65 a line, minimum 3 lines. To figure advonce payment count 5 aver- 
age words as a line. 
PROPOSALS $1.65 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made in advance for four consecutive 


insertions of undisplayed ads (not including proposals). Displayed Style. 


EQUIPMENT 


- USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $17.90 per inch for all advertising appearing on other 
than a contract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y. for April issue closing March 6th 











3000 KW MODERN POWER PLANT—COMPLETE 


NEW 1949 LITTLE USED 


3000 KW Turbo generator, Allis Chalmers 3600 RPM 3/60/2300/ 
4600 Volts 400i 600° FTT cond. 28” Vac. 
50000 lbs/hr Boiler, Union Iron Works, 450 psi incl. stokers with 
traveling grates 


WITH ALL AUXILIARIES 


HUGO NEU CORPORATION 
31 Nassau St. Tel: REctor 2-1334 New York 5, N. Y. 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 








BOILERS 
NEW UNUSED 


8 Foster Wheeler Boilers, 60,000 lbs. steam delivered per hour, 2 drum, 435 psi operating 
pressure, 740 deg. F. max super-heated steam temp. forced draft, cil fired, with soot blower 
and oil burner equipment, gages and valves. DE Type. Designed for Marine Service. At 


Prepare for 


REFRIGERATION LICENSE 


More than 300 multiple choice questions ge 
og exams. Many sketches. 96 pages 814” 
1”. Send $3 to: 
WwW. D. TURNER 
44 West 63rd St., New York 23, New York 





a fraction of new replacement cost. 


INSPECTION INVITED—Blueprints furnished on deposit. Also—available soon—Used Boil- 


ers Below. 30 Burnham 850-11 Sectional Boilers, 


h.p. locomotive type, high pressure boilers. 


Cast Iron, low pressure. 6 Kewanee, 126 


PELNIK-LOCONTI INDUSTRIAL SUPPLY CO. 


315 ORISKANY ST., YORKVILLE, N. Y. 





I—2500 KVA—GE aha Turbo Generator 3-60- 
——, RPM, 18-B-2 4 stage turbine 


ondenser 
1—18" Worthington Cent. oF far) ea ar 2 o* os 
270’ head, 12140 GP Sr. 
motor, 3-60- 23 Vv 
a, Worthington Cent. Pump, 12140 GPM— 


” HARRIS MACHINERY COMPANY 
501 30th Avenue S. E., Mplis., Minn. 








TURBO-GENERATORS 


2500 KW, G.E., Non-Cond., 3/60/2400/ 
4160Y V. 3600 RPM., 185 PSIG, 30% BP 


1500 KW, West., cond. extr., 3/60/2400 
V. 3600 RPM, 450 PSIG, 125% extr. 


750 KW Terry-Allis, cond. extr., 3/60/240 
V. 3600 RPM, 190 PSIG, 50¢ extr. 
Full line power equipment—send us your 
inquiries. 
BREW, WOLTMAN & CO., INC. 
50 Church St., New York 7, N. Y. 


WANTED 


USED BOILER 


Complete—excellent operating condition. 
50,000 or 100,000 Ibs. per hour, 150 & 
450 Ibs. working pressure. Coal or oil 
fired. 


Send offers with complete details to: 


Box P-5, Suite 1600 
Times Tower Blidg., N. Y. 36 











WIRT & TOSH 
BOILERMAKERS 


Thirty years experience 
Boiler—Condenser—Stack—Tank—Steel 
Erection & Repair Anywhere—Anytime. 
Inquires invited 


604 Logan Bivd., Burnham, Penna. 
Phone: Lewistown 3818 
or 
2602 Edgmont Ave., Chester, Penna. 
Phone: 2-7993 














MODERN EQUIPMENT 


SPECIAL—2 new Combustion Engrg. type VU 
Watertube Boilers—35,0004 pr. hr. 425 PSIG. 
TURBO-GENERATORS—2—3000 K.W. 6502, 
non condensing. 150 back pressure. 2300 V. 
3 ph. 60 cy. and others to 15,000 K.W. with 
boilers. 

1—4000 K.W. 400+ condensing, 125% auto- 
matic extraction. Complete with Boilers. 
1—500 H.P. Ames Steam Generator, 200+ 
pressure. Used 2 years. Practically new con- 
dition. 

Diesel Engines, Package Boilers and other 
power units available. Send us your inquiries. 


HOWE BROTHERS 
342 Madison Ave., New York 17, N.Y. 
Tel: MUrryhill 2-8562 


WANTED 
Steam Engine Generator Sets * Turbines + Con- 
densers « Generators + Boilers * or Complete 
Power plants. 
PAUL OBERMAN 
1910 Delmar St. Leuis, Mo. 


56 pages chuck-full of 

unsurpassed War Sur- 
plus and newly manu- 
factured Equipment. § 
Bargains for farm, f 
home, and factory. is 


* Perey 
‘ GROBAN — CO., Dept. MH 
1139 Se. Wabash A ‘Chicago 5, Ilinols 














WANTED 


375 KVA 2300/3/60 Diesel Engine Generator 
Set—compact—lighter weight unit preferred to 
reduce transportation costs and power house 
space. Rush reply please. 


SOUL CLINIC INC., CALGARY, CANADA 








“Opportunity” Advertising: 
Think 
“SEARCHLIGHT” 
FIRST 
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SEARCHLIGHT SECTION 





2000- KW. at 80% PF., A MODERN WESTINGHOUSE, 4007 psig., 750°FTT., 2300-V. 
CONDENSING TURBINE-GENERATOR 
2500-«. AN EXCEPTIONALLY GOOD MACHINE 
‘acm F eS 3 mine 
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Units are * to — : . 
Complete + |, | gmt | Shoe) ; ee | Other 
with All (a megs a * ‘Condensing 
Operating § ei Turbines 
Auxiliaries. wi in our Stock 

















ABOVE PHOTOGRAPH SHOWS MACHINE IS OF MODERN DESIGN 


Also 2—2000-KW., Westinghouse 400¢ psig., 750°FTT.; One 1250-KW. Genl. Electric., 400 psig.. 
750°FTT. All 2300-Volts. Good Condition. 


We Carry a Full Line of Diesel Engines, Boilers, Ete. Send us your Specs. of anything Wanted, not Listed. 


SEND FOR CHARLES WEAVER TEL. 
OUR NEW 19701 JAMES COUZENS HIGHWAY BROADWAY 
STOCK LIST. DETROIT 35, MICHIGAN —— 











BOILER FEED PUMPS 
STEAM TURBINE DRIVEN 


Rebuilt 
wet HEMPHILL Guaranteed EQUIPMENT 


ami R. (2) 
Weinman (2) TRANSFORMERS 60 CYCLE SQUIRREL CAGE 60 CYCLE 
oe nn) KVA Make Type Pu. Voltages i a Make Type Speed Volts 
G.E. HT 4150x120/240 200 C.8. Exp Proof 1800 mee 
3 G.E. H 1 4600x120/240 » 250 a. K.F. TEF( 13800 2 
MOTOR DRIVEN 2 4 Pitts. oIsc 1 4150x240/480 150 +.E KT-562 690 440 
Stage Mfg. ‘ 333 West. 8 1 158 240/480 100 jest. CS 1200 440 
Worth. z 30 G.E. H 1 13200-110 220 | 

Worth. S: Sb. Biae 3 Sie MOTOR GENERATOR SETS 
eeuerteney ‘ 2 GE. 1 7800/15600-440/220 KW Make Speed oc AC 
— @) 3 s Amer. OISC 1 2400/4160-240/480 1000 G.E 5 600 2300/4150 syn 
~ 1000 Whse. 2 2300/4150 syn 
1000 Whse. 2 7 2300/4150 syn 
300 G.E 2 25 2300/4150 SR 
150 cC.W, B 220/440 

97 G.E. 2 0 4150 Syn 

75 G.E. 5 25 220/440 SC 
60 Whse. 3 2200V 
60 >) 25 220 
30 Whse.SK 175 25 2300 4150 Syn 
20 EM »v 


r 


UNDERWRITERS FIRE PUMP SYNCHRONOUS MOTORS 


TFH Stage Mfg. Make Speed Type Volts 
Fairbanks G.E 5 ATI 4150 
; Whse 225 Mill 2300/4150 
Allis Chal. (2) West. 360 = 2300/4150 3 
450 HR = 
720 TEFC 
600 ye $20 /440/2400 2 
600 240 
1800 ta 220 
Allen-Shaffer-Hoff 14” 360 2200 DC, 230 VOLT MOTORS 
600 Ts 2200 Make Speed 
NASH HYTOR COMPRESSORS . a 4800 154 WW. 900 
(4) size #2 850 R.P.M., {0% pressure, 240 9 75 WwW 900 
C.F.M.; 860 R.P.M., 180 C.F.M., when used as a 3 3 Ww. 700 
Vacuum Pump. SLIP RING MOTORS 35 iE pe SK 
2—2800 Gal. cap. 100# steam press. hot water 1 : is 859 SS 
storage heaters, mfg. by Quaker City fron Works. Make Speed Type Volts 30 3.E. 1650/1800 CDM85 
Good shape. t G.E 1200 } i 
- y -- 


This In only a partial listing gf pumps carried in ‘ Sa — ~W +4 FOR POWER 
stock. We have hundreds of other pumps, comores- : _ ~ ‘a | 
sors, and power equipment. Don’t ask us what we ; Whse 600 \ ott? he 
have, write and tell us what you want. 150 a 1800 ah RW — PH | LL aC O. 
.E. : . 
) th STREET NORTH BERGEN. fy 


¢ 


31 ! 
(motor driven) 
(gas. driven) 


MOTOR DRIVEN SAND PUMPS 


American Manganese 10” 


Ot tO at rt tt pt ttt ty 


G.E $ $ © 990/440 V 


Pe ae at rt tat et pt tt 





1800 
PHILADELPHIA TRANSFORMER CO. . GE. B... 
Box 566 Dalton, Pa. Whse. f 











BRONZE 5" GATE VALVES 2—75 KW Portable Diesel Sets Fairbanks- 2 Barrett Haentjens Acid Resisting Pumps, 1 
ee ee a Morse 1952 “yng cyl. meso, sse/aik. Stainless Steel, 1 Bronze. 
Flanged, F.F.&D. 125 lbs. Jenkins #675A, boltec 1200 RPM, 75 KW Alternator 
bonnet, non-rising stem with indicator. Bronze solid Including: switchboard, fuel tank, radiator. 300 GPM 575 Ft. Head Direct Connected on a 
wedge disc. Iron hand wheel. 170 available. Factory rebuilt. ca ke 75 HP 3 phase, 60 cycle, 
olt, motors. Price $1000 Each 
S. W. LEDWON 


5428 Melrose St., Chicago 41, Ill. ALJON ELEC. DIESEL CO. ELJAY, INC. 
PEnsacola 6-8683 904 Pacific St., Bkiyn. 38, N. Y. 401 Broadway, New York 13, N. Y. 
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on LE 
A. . MOTORS — 60 CYCLE 


Synch. 
Synch. 
Slipring 


Slipring 
Sq. Cage 
Sq. Cage 
Slipring 
Sq. Cage 
Synch, 
Synch. 
Sa. Cage 
Synch. 
Sq. Cage 
Slipring 
Sq. Cage 
Sq. Cage 
Sq. Cage 
Synch. 
Synch. 
Synch. 
Slipring 
Sliprirg 
Sq. Cage 
Sq. Cage 
Slipring 
Slipring 
Slipring 
Sq. Cage 
Sq. cage 


2200 /440 
2200/4490 
440 
on caine 4000/2300 
Gen. Elec. 
G.E. 
G.E. TEFC 
Rel. TEFC 
2200 4) 
99 


2200 
220/440 


Sliorine 220/440 


Slipring 


50 YEARS 
OF RELIABLE 
SERVICE 
TO INDUSTRY 


A. Cc. GENERATORS — 60 CYCLE 


KVA Mfr. Type — nee 
Whse. syn cond 100/ 
Allis Ch. 1 brg. tt 
G.E. 25 cycle ATI = 
hg me ATI 240/480 
FE}. Machy H+ rth o4 


— 2300/4809 


CHECK WITH WAGNER FIRST .. . 


THOUSANDS OF MACHINES IN STOCK 


UP TO 1000 H.P.~ AC & DC. 


BUY CERTIFIED REBUILT 
MOTORS AND GENERATORS 


Save time and money with full guarantee 


D. C. MOTORS 
Mfr. 
Whse. 
Whse. 
Reliance 

Reliance 

Whse. SK- 
Cr. Wh. TEFC 53 
F. Morse b.b, 
we b.b, 1750 
Gen. Elec. 

Imperial b.b. 250/100 
L. A. TEFC 330 /1600 


HOTOR-GENERATOR SETS 


HN ‘ide: * 
Whse. * 
Gen. Elec.* 
Whse.* 
Whse. 
Gen. Elec.* 
Century b.b 
G.E.* 


Speed 
300/900 
1000/1600 
575/1150 
475/900 
850 

1600 


2300/44) AC 
2300 /4000 AC 
2200/440 AC 
; 440 AC 
Whse. / 
Cr. Wheeler wR 950 oak 
Cc r. Wh. b.b. 220/440 AC 
2200/440 AC 
“990/440 AC 


Mfr. 

Whse. b.b. 
Whse. 
Century b.b. 
Allis Ch, 
Reliance 
Cr. Wh. b.b. 
Whse. b.b. 
Whse. 
Whse. 
Whee. 


1500 ; am 
E D 
651T 

(2) CCD 
SK-163 
SK 


1750 


MO nroe 6-7409 


1435 W. RANDOLPH ST. 
CHICAGO 7, ILL, 


Arthur 
Wagoner 


SEND FOR THE LATEST WAGNER MOTOR-GRAM. 





SPECIALS 


1—1500 KW MG Set, 260 volts 
DC, 2300/4600/3/60. 

,1—200 KW MG Set, 250 volts 
DC, 2300/3/60. 

1—200/245 HP, 250 volts MILL 
MOTOR, 600/700 RPM. 
1—6000 GPM DEEP WELL 
PUMP, 80° head. (NEW) 
2—300 HP KEWANEE BOIL- 

ERS, 125 PSL NEW 1942. 


2—150 HP UNION WATER 
TUBE BOILERS, 160 PSI. 


1—250 HP STIRLING BOILER, 
150 PSI. 
3—4’ x 135’ 
welded. 
PHONE—WIRE—WRITE 


HEAT & POWER CO., INC. 


$0 East 42nd St., New York 17, N.Y. 


Murray Hill 7-5280 
(Machinery & Equipment Merchants! 


STEEL STACKS, 








FOR SALE 


6—100 KVA 60 cy. 1 ph. 0.1.S.C. Trans- 
formers 2400-120/240. 

6—75 KVA 60 cy. 1 ph. O.1.S.C. Trans- 
formers 2400-120/240. 

9—37'%2 KVA 60 cy. 1 ph. 0.1.S.C. Trans- 
formers 2400-120/240. 

19—15 KVA 60 cy. 1 ph. Dry Type 240/ 
480—120/240. 

15—25 KVA 60 cy. 1 ph. Dry Type 240/ 
480—-120/240 

8—37¥2 KVA 60 cy. 1 ph. Dry Type 240/ 
480—120/240. 

3—50 KVA 60 _ 1 ph. Dry Type 240/ 
480—120/240 

3—10 KVA 60 cy. 3 ph. Dry Type 480— 
208Y/120. 

2—37'%2 KVA 60 cy. 3 ph. Dry Type 480— 
208Y/120. 


ATLANTIC TRANSFORMER CO. 
5143 N. 2nd St., Phila. 20, Pa. 
Phone: Michigan 4-6963 





ELECTRIC MACHINERY 
Adjustable Speed Magnetic Drives 


Complete With Regutron 
Magnetic Amplifier Control 


3—Form MDE27D. 1—Form MDE37D. 
Rating: Rating: 

395 HP at 1800 RPM 550 HP at 

214 HP at 1200 RPM 407 HP at 

133 HP at 900 RPM 281 HP at 

102 HP at 720 RPM = 217 HP at 

74 HP at 600 RPM 


NEW 1953 
Ideal for Centrifugal Pumps and Fan Drives. 
Can be furnished with synchronous motors and 
speed increasers or reducers. 
Motor Generator Set Headquarters 
Any Voltage or Frequency 
Please Send Us Your inquiries 





FOR SALE 


600 KW—Worthington Moore Pressure Stage Turbo- 
Generator Set 

TURBINE—600 KW, 250 PSI, 450° steam, form 
SBQTMPV, 285” Vacuum, extraction 80 PSI, 
$05790, #12335, with accessories and Ross oil 
cooler size 60SCB—#70562. 

REDUCTION UNIT—Worthington #G-12335, form 
125x14, 600 KW, pinion RPM 3656, gear RPM 
1200, ratio 3,047 to 1. 

GENERATOR—Crocker Wheeler, frame 600, SL-6, 
type ALT-#1186781, 750 KVA, 80% P.F., 600 
volt, 3 phase, 60 cycles, 725 Amps, 1200 RPM, 
rotor volts 125, 40A Code 390654. 50° rise. 

EXCITER—Crocker Wheeler, 6 KW, 125 volt, 48A, 
1200 RPM, 40° rise, frame BH, #1136709, shunt. 

ALL MOUNTED ON COMMON BED PLATE. 
WITH PANELS. 

400 KW—Worthington Moore Mixed Pressure Stage 
Turbo-Generator Set 

TURBINE—300 KW, #3494, 550 HP, 250 PSI, 
form SB3MP4, 28” vacuum, 80 PSI extraction. 
5012 to 1200 RPM. 

REDUCTION UNIT—Moore #G3494, 550 HP, form 
12x10, 5012 to 1200 RPM. 

GENERATOR—Crocker Wheeler, frame 500-SL-S, 
type ALT, #1188811, 400 KW, 80% P.F., 500 
KVA, 600 volt, 3 phase, 60 cycles, 482 amps, 
1200 RPM, rotor volts 125, 31 amps, code 
95261, 50° rise. 

EXCITER—Crocker-Wheeler, 5 KW. 126V, 40A, 
1200 RPM, 40° rise, frame AH, #1188649, shunt. 

ALL MOUNTED ON COMMON BED PLATE. 
WITH PANELS. 


WALCO ELECTRIC COMPANY 
131 Blackstone St., Providence, R. I. 











WRITE, WIRE or PHONE (Anal 6-6976 


L. J. 2973, 10 INC. 


148 GRAND STREET 


NEW YORK — 








UNUSED POWER PLANT 


875 KVA Diesel Generator set. 1000 HP Chicago- 
Pneumatic—type 860 CP, 8 cyl. 16x20, 327 RPM. 
COMPLETE — IMMEDIATE DELIVERY. BAR- 
GAIN. Gov't acquisition cost $150,000. 


ALJON DIESEL CO. 
904 Pacific St., Bklyn. 38, N.Y. 


FOR SALE 
HEATING UNIT 


1—500 H.P., 250 Lb. per Sq. In. gauge pressure, 
5000 Sq. Ft. heating Corvien, 3 drum, bent tube 
boiler with soot blowers—super heater, 6 retort 
underfeed stoker, and combustion controls. Frame 
work and all accessories. For complete details write: 
Traverse City Light and Bh ae 
Traverse City, M 














BLEEDER TYPE 
TURBO GENERATORS 


2—W.H. turbines, throttle press. te ate. 

Bleeder Station {10% P.S.1.G. 

P.S.1.G. Satu. Steam. Ser. Nos. 12750 & 12751, 

W.H. AC gens., 1563 K.V.A., 480 V., 1880 

amps, 60 cycle, 3600 R.P. 2 boise, 
8 P.F., 3 ph. Ser. Nos. 4953392—9: 

e SK, 16 K.W., 


C exe., 
-P.M., 


W.H. D 125 volts, 
128 amps., 36 
26136. 


frame 43, sty. No. 


Still on fndn. In exc. condition. Price and 
further inf. on request. 


PHILADELPHIA TRANSFORMER CO. 
Box 566 Dalton, Pa. 
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BELYEA RE-NU-BILT 


LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS 
RE-NU-BUILT—GUARANTEED—RE-NU-BILT 


COMBINATION MILL DRIVES — 15/2500 HP 


D.C. MOTORS WITH M.G. SETS & CONTROLS 

MAKE TYPE VOLTS R.P.M. & ; = ‘ t w | 
22 HP G E. MCF-12 600 400/500 
2000 KW G.E. Syn, 2300/4600 BEN 


HP se. Rev. 600 300/600 
KW GE. Syn 2300/4600 720 Cleveland Cliffs Iron Works 
HP G.E, MCF 600 750/900 


KW G.E. Syn. 2300/4600 720 
HP .E. MCF-8 600 350/7 00 
KW \ Syn. 2300 4160 

HP W hse. Mill 50 325 65 
KW Whse. Syn. 220/ 140 2 
HP G.E CD-1650Z 250 500/1500 


200 KW Whee. Syn. 440 1200 
ALSO MANY OTHER COMBINATIONS 


C. MOTORS—3 Ph. 60 STATIONARY 


H.P. Type 


1500 .E. MT-498 23 
1100 .E IM 2: d 
1000 A.C, Mill 2 3 


MT-573 
D.P. 


cw 55 35 

CW-960A 

CW i 
y-1218 2200 3! 

I ; ? 


4140/2200 


oe ae 100 KW TO 1500 KW 
IM 204 58 
Whse. CW30E17 : 3 


SQUIRREL CAGE ENGINEERED DIESEL 
LE. KT-5 2200 


FT 550Y 440 
CS-1420 2300 ‘4150 


2300 a 
2200 
440 5 
440 


KT 
Whse. cs 410 


srcmonou A.C AND D.C. ALL SIZES © “saxugesy-r=" 


-u- ree -SL 13800 /6900 514 
3.E. A 2300 863600 
Whee. 2300 120 
Kien Sut “2300/4180 1800 SPECIALISTS IN DESIGN FOR YOUR REQUIREMENTS 
7. E. TS-7567 2200 200 

Whse 2200 450 


mo GE ts 2200 doo WRITE FOR BROCHURE 


M-G SETS—3 PH. 60 CY. 


oc AC 
Qu. K.W. Make RPM Volts Volts 
2 2000/2400 G.E. 5 250/300 2300/4600 
2000 = > 500 25¢ 7 660 : 11000 ad s at - 


> 

l 

2 2000 E. . : 600 6600/13200 
1  Sieereiee Gr. 5] ace cians Box 516, Sausalito, Calif. e 50 Church St., New York 7, N. Y. 
a E j 260 36 
1 730 Whee. 25 2300/4150 
: 750 G.E. 25/25 2200 
1 

1 

1 

1 





500 Whse,_ { 25/28 440 
Whse. 2 2 440/2300 
Whee. 5 


Wine, 00 S38 37 Years Dependable Service 


SIX 1200 KW RECTIFIERS SLIP RING MOTORS 3-Ph., 60 Cy. A. C. GENERATORS 
Whse., D.C. output 2000 Amp., 283/600 volts, with H.P. Speed 1—320 kva, 660 rpm 2300/440/220 V., G.E. 
1328 KVA, 3 ph., 60 cy., Transf., 11,000 volts and seo w 4 9 1—300 kva, 900 rpm, Ly Y¥ 
controls. Can furnish for other voltages. 5 2200 G.E. 1—225 kva 60 rpm, 220/440 V., G.E. 

440 Whse. 1—200 kva, 720 rpm 2200/44 V., GE. om 
TRANSFORMERS 400 Sepranee an 450 1—187 kva, 1200 rpm, 2200/440 V., Whs 

Qu. KVA Type Ph. Voltages 300 2200/440 CIRCUIT BREAKERS 
1 2500 AC, OA 3 6900 11900%3400/4100Y 140, GE (holst) 00 2—2000 amp. GG E.. 3 pole, 600 V. 
ee: Hs 1 favoadonedl60¥ jie 21600 amp. ITE, § 





440 Whee. pole, 600 V. 
HSWR 1 300 /4000x230/460 2 G.E. 155-28, 600 amp., 15,000 V. G.E. 
2530x435 


HD 1 132 x25 0 ; Whee. 690 1—400 Amp., Condit, 3P. 25 KV outdoor 
Penn. OISC 1 ; 20/240 5 G.E. 1—400 Amp., R. Smith, 3P, 7.5 KV outdoor 
Whse. OISC 1 is200s130 240 G.E. (hoist) D. C. MOTORS 
Whse. 5 H.P. Type 
G.E. 225 6. SK 
FREQUENCY CHANGER SETS 150 2 Ge 150 El. B/org. 
KW Freq. Voltages SK 
2500 ‘hse. 60/25 13200/13200 
; 0 ‘eg 6600/11000/6600 
2300/2300 oo 290/440 
2 3 4400/2300 00 
25/60 11000/2300 3! 440/220 
2300/400 
2200/440 


23 2200/440 
TURBO GENERATORS r 440/220 
25 440/220 
Qu. KW Make Dese. 440/220 by 1d oe 
1000 «GE. Condensing 425 — 750 F.T.T SQUIRREL CAGE woven. y- 
Surface Condenser 3/60/2300/ , olts Type eed 1—1000 kva, Whse., 13,800—2300 V., 3 ph.. 
1000 V Direct con exciter. 2200 at 1—600 kya, Standard, 13.800—2300 ¥v., 3 ph. 
1500 Whse. Auto extraction 190 lbs. — 2200/4000 Biliot He 3—333 kva, G.E., 23000/11500—2300 V. 
660° F.T.T. 60 lb. extraction 2300/4000  Whse. cs 720 3—333 kva. Mol. 12,800—2300 V 
3/60/240 V. Div. conn. Exc. 2300/4000 G.E. K 
1000 Moore ate Ext. Cond. 175/200 440 GE 
S.P, 5/202 G. Ext. Surface f 2300/4000 IL. Allis 
Con: lenser—3/60/2300. 
Non-condensing 175/200 Ibs. 2300 i a 
3 5/20 lbs. G.B.P., 430/ 














2300—575 V. 
3—100 kva, Al, Ch, 2400—480/240 V. 


3/60. only partial listing 


BELYEA COMPANY, INC.| | 2 5% ion 9 coh 


43 Howell St., Jersey City 6, N. J. —_ 72 | #6625 ADAMS ST., HOBOKEN 2, N. J. 


pessee 
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TWO TURBO-GENERATING UNITS, 
ALLIS-CHALMERS TURBINES 


GALLUP, NEW MEXICO 


TURBINE: 


1—1000 K.W. at 80% P.F., 
mw § Turbine Generator. 
1.G. and 550° F. at Throttle. 


reg for 2300 Volts 3 P-60 Cycle at 3600 


R.P (314 Amperes). 


phe Boa 100% load, Stator 60° c. Rotor 
95° c. excitation 125 v3 80 Amperes at rated 


load. Built 1940. 
CONDENSER: 


orthington amiga ~ Condenser, 4500 sq. ft. 
ith C te and Air Pump 





Surface ¢ 
and Drives. 


STRUCTURAL STEEL: 


Complete structural steel support for Turbine 


Generator and Condenser. 


No concrete Turbine foundation required; except 


pad for supporting steel. 


1250 K.V.A. Con- 


Machine in excellent condition and can be 
demonstrated in Gallup, New Mexico, Municipal 
Power Plant. Serial Number 108481. 


TURBINE: 

1—1500 K.W. Allis-Chalmers Turbine Guneaiien 

Unit, 2300 Volt, 3-P-60 Cycle at 3600 R 

(471 Amperes). 

seenres $ 100% load, Stator 60° c, Rotor 
c. 1.G. and 550° F. Steam to 

terottie. 


CONDENSER: 

This Unit is equipped with two C. H. Wheeler 
Condensers, Condensate and Air Pump. 
STRUCTURAL STEEL: 


Complete structural steel support for Turbine 
Generator and Condenser. 

No Concrete Turbine foundation required; ex- 
cept pad for supporting steel. 


Machine in excellent condition and can be demonstrated in Gallup, New Mexico, 
unicipal Power Plant. 


Both of these machines are in excellent top condition and can be started up and 
run under actual load conditions for any prospective customer. 


We could remove these machines and make them available during March or April 


of 1956. 


THE J. F. WHITE ENGINEERING CORP. 


4390 South Santa Fe Drive 


Englewood, Colo. 


Phone: SUnset 1-7829, 1-7820 








3 NEW VERTICAL 
CIRCULATING PUMPS 


STEAM TURBINE DRIVEN 


Manufactured by Warren Steam Pump Co.— 
26,500 GPM at 13.5 Ibs. and 840 RPM. Test 
pressure 50 Ibs.—submergence 72” water— 
suction lift 8’ Hg. Westinghouse turbine— 
steam pressure 575 Ibs. G—Superheat O F— 
exhaust pressure 15 ib. G—HP 300—RPM 
4150—Type 20-V-R-G-B—steam chest pressure 
900 Ibs.—serial No. Pump 23706-23708-23707 
—Turbines 5A1034-51-50-44. 


COCHRANE DEAERATOR 


Maximum pressure 20 Ibs.—220,000 Ibs. per 
hour—1800 gallons storage volume. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
BALTIMORE 2, MD. Curtis 7-5050 














° 
mn” 
= 


100 psi 1.R. 

100 psi 1.R. ES 
100 psi 1.R. 
125 psi 1.R. 
125 psi 1.R. 
1055 CFM 110 psi I.R. 
2212 CFM 100 psi C.P 

OcE 


a ow 

3 82 8 
XOXO 
Aaa ne 
2tnzz 


S$ 
“N 
° 
= 


211 CFM 100 psi_I.k. 
oh + y jel ° 


xO-M 
za 
mao 








PORTABLE 60-600 CFM 


ra Imerte aii 





FOR RATES 
OR INFORMATION 


About Classified 
Advertising 


Contact The 
McGraw-Hill Office 
Nearest You. 


ATLANTA 

1321 Rhodes-Haverty Bldg. 
WAlnut 5778 
W. LANIER 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
H. J. SWEGER Jr. 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37 
1915 Rockingham Ave. 
Redwood 1-4537 
W. GARDNER 


CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
C. J. LOUGHLIN 


DALLAS, 2 
Adolphus Tower 
Main & Akard Sts. 
PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg. 
WOodward 2-1793 

L. SEEGAR 


LOS ANGELES, 17 
1125 W. 6 St. 
MAdison 6-9351 

H. L. KEELER 


NEW YORK, 36 

330 West 42 St. 

LOngacre 4-3000 
R. LAWLESS 
W. SULLIVAN 
D. COSTER 


PHILADELPHIA, 3 
17th & Sansom St. 
Rittenhouse 6-0670 
E. MINGLE 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
R. ALCORN 
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CHICAGO Electric (a. 


. the right combination 
of facilities, service and 
skill to solve your 


industrial power problems 


GUARANTEED "REBUILT" EQUIPMENT 


WRITE FOR CURRENT STOCK LIST OR PHONE CANAL 6-2900 SLIP RINGS 





TURBINE 
GENERATORS 


3750-2500-1563 KVA 
GHOUSE & 


All with 2 pass surface con- 
densers, exciter and control. 
Prints and detail available. 
375 KVA Westg. new in 1948 











SYNCHRONOUS 
MOTORS 


60 Cycle, 220 or 440 
Ly m("3300 Volts or Higher) 
f 





D. C. MOTORS 


"230 Volt 
Make 
Westg. 
Westg. 
Cr. 


DMOOOD 
mim mimmm 


= 
¥ 





Pan 
m: 


PUNCH PRESS 
MOTORS 


NEW—3/60/220-440 Volt 
High Torque—Hi-Slip 


"OF2K 


Make 
4 ee pee 
West, 


g. 
Reliance 
L-Allis 
Reliance 
Imperial 


MOTORS 

Crane & Hoist Service 
Phase, 60 Cycle, 220 or Ato Volt 
Make Speed 
MTC.35 5552 600 
A. = 600 


600 

HICTENV 600 
MTC-5536 600 
ci =1200 
Cl-E464 900 
BW-6 1800 
BW-6 1200 
wre 1200 
MTC-5944 900 








S CddnmmnomosoeeeeoonoNU? 


CHICAGO Svccere Co 





DIESEL GENERATOR SETS 


3—1500 HP General Motors Model 16-576, 
720 RPM, 1000 KW Elliott 3/60/2400 
V generator. Like new. 

1—720 HP Fairbanks Morse Model 33, 5 
cyl. 257 RPM, 580 KVA F-M 3/60/ 
2400 V generator. 

1—560 HP Fairbanks Morse Model 33, 4 
cyl. 257 RPM, 470 KVA F-M 3/60/ 
2400 V generator. 


MISSISSIPPI] VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 


% 
1 


3 


Seal 


a 


G.E 
L.A.splash 
Whse. : 
L.A.splash 3 
L.A.splash 3 
L.A.splash 3 
L.A. XP 3 
G.E. used 3 
Rel. XP 3 


Cr 0 tO ms RR, 


tt CQ CIMI CH OOO CO GO 
AAA 


oe 











FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 
Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” 
pressure. Steam pressures 360 to 575%, back 
pressure 107. 

Will sell turbines separately if desired. Price 
reasonable. 

Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 
2457 WOODWARD AVE. 
408 DONOVAN BLDG. 

DETROIT 1, MICH. 


1 phase, 60 cycle 


60 cycle 


NEW 25 CYCLE — MOTORS 3 G6. M. 200 KW 
a 


AT LONG DISCOUNTS 


. HP Make Pune, By . Frame DIESEL GENERATOR 
Wag. 1 Sl. 65X 25 


TRANSFORMERS an: tel eames Mie ile 


80—1% KVA, Line Material, Dry tpe, 120/240/480 ing—complete with engine operating panels, heat 
volt primary to 120/240 volt secondary with taps, exchangers, — ene, filters, strainers, gover- 


3—250 KVA, General Electric, OISC, 2300 volt 


primary, 460/230/115 volt sec¢ ondary, 1 phase, GENERATORS 


6—500 KVA, Westinghouse, OISC, 2300 volt pri- 
mary, 460/230 volt secondary, 1 phase, 60 cycle —direet connected exeiter. 


BENSON-WILIMZIG, INC. SIZE AND WEIGHT 
1704 N. 8th St., St. Louis 6, Mo. ce ol ene SS ie ee te 
Phone GArfield 1-4290 Welght of engine and ow only 17,705 


me ie SETS 
i 45 Reconditioned by U.S. Navy 
EQUAL TO NEW 


Complete with motor ce a alr compres- 
. 5 sors, air tanks, dead front type § itor switch 
920/440 : panels and all other eueeuaaty accessories. 


nors, pyrometers, 
Woetinsieune 200 KW 250 KVA—440/3/60—1200 
RPM—80% P.F. 


—continuous—drip-proof enclosure 


de, — rs be 
Each unit, with all accessories, 27,000 





CONDITION 














30 HP 200 Ib. Pressure E. City Economic Boiler “ ” 

150 HP 150 Ib. Pressure Package Type Boller—1949 tu 4 2 1 senation. Don ~ ty be made at our 
136 HP 125 lb. Pressure Self-contained Boiler w se, Curtis Bay, Baltimore. 

175 HP 160 lb. Pressure Erie ““VL’* Boiler—1944 
78”x20’ HRT Boilers (3), 132 lbs. UNUSED 


400 HP, 550 RPM Diesel, with supply spares THE BOSTON METALS co. 


24’ Electrically Operated Stacker or Piler 


25 Ton Locomotive Crane—1942—Ex. Cond. 313 €E. BALTIMORE STREET 
H. & P., 6719 Etzel, St. Louis 14, Mo. BALTIMORE 2, MD CURTIS 7-5050 


No expense has been > ot Gem 5 me in 
miss this eppor- 











Serial #8001. 250 H.P. 2300 volt slip ring 
motor drive Hoist designed for 350 f.p.m. of 
1%” rope. Face of drum 55-9/16", diameter 
to bottom of groves, 84” Electric brake con- 
nected. Split drum, all steel base, Blue prints 
available. 


2000 KVA G.E. type H. T. Form D.H. 66,000/ 
22000/2300/60 cycie. Serial #4540898. 


ELJAY INC. 
L. J. LAND, Pres. 
401 Broadway, New York 13, N.Y. 
Telephone WOrth 6-0969 





inquiries. 
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—-TPRANSTORMERS-— 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 


Custom-built transformers and coils manufactured to your specifications. 
Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. Ask for our price schedule. 


THE ELECTRIC SERVICE CO., INC. 


5318 Hetzel St. Cincinnati 27, Ohio 


BOUGHT AND SOLD 


40 Years' Dependable Service 























ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 














Air Preheater Corp. 

Aleo Products, Inc. 
Alken-Murray Corp. 
Allen-Sherman-Hoff 
Allis-Chalmers Mfg. 

Allpax Company, Inc. 
Aluminum Company of America 
American Blower Corp........... 
American Engineering Co... ; 
American Gilsonite Co................... 
American Pulverizer Co....... 
Ames Iron Works, Inc. 

Anchor Packing Co. 

Arkansas Fuel Oil Co. 
Armstrong Cork Company 
Armstrong Machine Works 


Babbitt Steam Specialty Co........ gp 6 * 
Babcock & Wilcox Co. ............... 6-7, 207 


Babcock & Wilcox Co. 
(Refractories Div.) .. 


Babcock & Wilcox Co. 
(Tubular Products Div.) 


Badger Mfg. Co. 

Bailey Meter Co. 

Baldwin-Hill Co. 

Baltimore & Ohio Railroad 
Beckman Instruments, Inc. 
Bell & Gossett Co. : 

Bell & Zoller Coal Co. peekion 
Belmont Packing & Rubber Co. 
Biddle Co., James G. 

B-I-F Industries, Inc.... 
Bigelow Co. 

Black, Sivalls & Bryson, Ine... 
Blaw-Knox Company 

Boiler Tube Co. of America.... 
Bonney Forge & Tool Works 
Bridgeport Brass Co. 

Bros Boiler & Mfg. Co., 
Buell Engineering Co. 

Buffalo Forge Co. 

Buffalo Pumps, Inc. 
Builders-Providence, Inc. 
Bussmann Mfg. Co. . 


Byron Jackson Div., 
Borg-Warner Corp. . 


Carey Mfg. Co., Philip 
Cash Co., A. W. 
Catawissa Valve & Fittings Co. 


Celanese Corp. of America 
(Chemical Div.) .......... 


Chapman Valve Mfg. Co. 

Chase Brass & Copper Co........ 
Chesapeake & Ohio Railway 

Chesterton Co., A. W. .. ; 

Chicago Pneumatic Tool Co. 
Chicago-Wilcox Mfg. Co. 

Childers Mfg. Co. 

Cities Service Oil Co. 

Clarage Fan Co. 

Clark Bros. Co. BAT Pe 
Cleaver-Brooks Co. (Boiler Div.) : 
Cleveland Fuel Equipment Co.............. 
Cleveland Vibrator Co. ...... 


Third Cover 
« 


Cochrane Corporation 
Coffin, Jr., Co., J. S. 


Combustion Control Div., 
Electronics Corp. of America. . 


Combustion Engineering, Inc. 
Condenser Service & Engrg. Co. 
Cooper-Bessemer Corp. 


Copes-Vulcan Div., 
Blaw-Knox Co. 


Coppus Engineering Corp. 

Corning Glass Works ....... «3005 at 
Crane Company Be 33-34, 169 
Crane Packing Company 

Crawford Fitting Co. is citar ga, 


Cyclotherm Div., 
National U. S. Radiator Corp... 


Darling Valve & Mfg. Co. 
Deady Chemical Co. ..... 
Dearborn Chemical Co. 
DeLaval Separator Co. ...... 
DeLaval Steam Turbine Co. 
Deming Company 

Detroit Stoker Co. aia s aca 
Diamond Power Specialty Co... 
Dodge Mfg. Corp. ... 

Dow Corning Corp. 

Dowell, Inc. 2 

Dravo Corporation 


Eagle Picher Co. bie on 
Edison Inc., Thomas A. ..... 
Edward Valves, Inc. 

Eichleay Corp. ...... 

Electric Machy. Mfg. Co. 


Electric Storage Battery Co., 
Exide Industrial Div. ...... 


Elgin Softener Corp. 

Elliott Company 

Ellison Draft Gage Co., Inc. 
Engineer Company 

Enos Coal Mining Co... 

Erico Products, Ine. 

Erie City Iron Works 

Ernst Water Column & Gage Co. 


Fairbanks Co. 

Farr Company v 

Fisher Governor Co. 

Flexitallic Gasket Co. 

Foster Engineering Co. ................. 
Foster Wheeler Corp. .. 10-11, 209 
Foxboro Company . ¢ ahaa * 
Frick Company 


Friez Instrument Div. 
Bendix Aviation Corp. 


Fuller Company 


Garlock Packing Company 
Gates Rubber Co. 
General Blower Co. 
General Electric Co. 

(Apparatus Dept.) .32, 53, 195-196-197-198 
General Precision Equip. Corp........... * 
General Refractories Co. 


Goodrich Co., B. F. 

Gould Pumps, Ine. . ¥ 

Graver Water Conditioning Co. 

Green Fire Brick Co., A. P. 

Green Fuel Economizer Co. ; 

Greene, Tweed & Co. ee 
Third Cover 

* 


Grinnell Company 
Griscom-Russell Co. ay: 
Gulf Oil Corp. ee 40-41 
Gustin-Bacon Mfg. Co. ‘ 147 


Hagen Cerporation 

Hall Laboratories 

Halstead & Mitchell 7 
Harbison Walker Refractories Co. 
Hays Corporation . sig eee iee 
Heyl & Patterson, Inc. 

Hill Pump Valve Co. 

Hilliard Corp. 

Hills-MeCanna Co. ; 
Hoffman Specialty Mfg. Corp. 


I-T-E Circuit Breaker Co. 
(Switchgear Div.) j 

Illinois Water Treatment Co. 

Infileo Inc. 

Ingersoll-Rand Co. 

International Nickel Co., Ine. 

Iron Fireman Mfg. Co. 


Jeffrey Mfg. Co. nies bd 
Jenkins Bros. : 158-159 
Jerguson Gage & Valve Co. . = bd 
Johns-Manville .... eas 165 
Johnson Service Co. on 

Jones & Laughlin Steel Corp. 

Joy Mfg. Company .... 


Kaiser Company, F. B. ............002:. 
Keasbey & Mattison Co. 

Keeler Company, E. 

Kennedy-Van Saun Mfg. & Engrg. Co.. .70-71 
Kewanee Boiler Div. . 

Key Company 

Kirk & Blum Mfg. Co. ... 

Klinger, Ltd., Richard 


Koppers Co., Inc. 
(Aeromaster Fans) 


Koppers Co., Ine. 
(Coupling Dept.) 


Koppers Co., Inc. 
(Piston Ring & Seal Dept.) 
Kuljian Corporation 


Laclede Stoker Co. 


Leeds & Northrup Co. 
Le Roi Division, 
Westinghouse Air Brake Co. 
Leslie Company 
Limitorque Corp 
Link-Belt Company 
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Liquidometer Corp. : 
Lockett & Co., Ltd., A. M. 
Lunkenheimer Company 


Manning, Maxwell & Moore, Inc. 
Marley Company 
Marsh Instrument Co. 
Mason-Neilan Regulator Co. 
McGraw-Hill Book Co. 
McKiernan-Terry Corp. 
Mercoid Corp. 
Mesta Machine Co. 
Mettler Co., Inc 

Div. of ees Fuel Engrg. Co. 
Midcontinent Tube Service, Inc..... 
Midwest Piping Co., Inc. 
Mine Safety Appliances Co. 


Minneapolis-Honeywell oe 
Industrial Div. ; 


Murray Iron Works Co. 
Murray Mfg. Co., D. J. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. ... 
National Coal Association..... 
National Tube Div. ‘ aa 
National Valve & Mfg. Co..... 
Niagara Blower Co. 

Nicholson & Co., W. H. 
Nordberg Mfg. Co. 

Norton Company 


Ohio Brass Co. 

Ohio Injector Co. 

Okonite Co. g¥aa eae 
Orr & Sembower, Sne. ASHE OE 


Owens-Corning Fiberglas Corp... . 


Panellit, Inc. 
Pennsylvania Crusher Div. 


Pennsylvania Flexible Metallic 
Tubing Co., Inc. 


Permutit Company 
Petro 
Philadelphia Gear Works 


Phoenix Mfg. Co. 
(Flange Div.) 


Pipe Fabrication Institute 


Pittsburgh Piping & Equipment Co...... 


Powell Co., Wm. 
Powers Regulator Co. 
Pratt Co., Henry 
Pritchard & Co., J. F. 


Proportioneers, Inc. .. 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


Raybestos-Manhattan, oe 
Packing Div. . 


Republic Flow Meters ‘Cx 
Republic Steel Corp. 
Research-Cottrell, Ine. : 
Revere Copper & Brass, Inc. 
Ric-Wil Incorporated 

Ridge Tool Co. 

Riley Stoker Corporation 


Rohm & Haas Co. 
(Resinous Prod. Div.) 


Ross Heat Exchanger Div. 
Roto Div. of Elliott Co. 


Sarco Company 

Schaub Engrg. Co., Fred ‘iL 
Scovill Mfg. Co. 

Sealol Corp. 


Sinclair Refining Co. 

Smith Company, S. Morgan... 
Smith Corporation, A. O. 

Socony Mobil Oil Co., Ine...... 
Solar Aircraft Co. 

Spence Engineering Co. 
Springfield Boiler Co. 

Squires Co., C. E. 

Standard Oil Co. of Indiana 


Standard Steel Spring Div., 
Rockwell Spring & Axle Co. 


Stephens-Adamson Mfg. Co. 
Stickle Steam Specialties Co. 


Stillwater Clay Products Co. 
Stillwater Conduit Div. 


Stock Equipment Co. 

Stone & Webster Engrg. Co. 
Strong, Carlisle & Hammond 
Sturtevant Mill Co. 

Sumo Pumps Inc. 
Synchronous Flame Inc. 


Taylor Instrument Co’s. 
Taylor & Co., W. A. 
Terry Steam Turbine Co. 
Texas Company 


Titusville Iron Works Co. 
Div. of Struthers-Wells Corp. 


Toledo Pipe Threading Machine Co.... 
Tube Turns, Inc. 


Union Asbestos & Rubber Co. 
Union Iron Works 

U.S. Electrical Motors, 
United States Gasket Co. 


United States Rubber Co. 
(Mechanical Goods Div.) 


United States Steel Corp. 
Universal Atlas Cement Co. 


Van Der Horst Corp. . 

Vapor Heating Corp. 

Viking Pump Co. rs 
Virginia Gear & Stechins ‘Ge. 
Vogt Machine Co., Henry 


Wallace & Tiernan Inc. 
Walworth Company 

Warren Steam Pump Co., Inc. 
Watson-Stillman Fittings Div. 
Western Chemical Co. 
Westinghouse Electric Corp. 


Westinghouse Electric pee 
(Sturtevant Div.) > 


Wheeler Mfg. Co., C. H. 
Where to Buy 

Wickes Boiler Co. 
Wiedeke Co., Gustav .... 
Wilson, Inc., Thomas C... 
Wing Mfg. Co., L. J. 
Worthington Corporation 
Wright-Austin Co. 


Yarnall-Waring Company 
Youngstown Sheet & Tube Co... 


Zallea Bros. 
Zimmerman Poding Co. 
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CLASSIFIED ADVERTISING 


F. J. Eberle, 


EMPLOYMENT OPPORTUNITIES. .290, 
EDUCATIONAL 


EQUIPMENT 
(Used or Surplus New) 


291 


. 292 


For Sale » : 292-297 


WANTED 


Equipment 


ADVERTISERS INDEX 


Aljon Electric Diesel Co... 
American Air Compressor Corp. 
Atlantic Transformer Co. . 
Belyea Co., Ine. 

Benson-Wilmzig Ine. 

Boston Metals Co., Inc. 

Brew, Woltman & Co., Inc 
Chicago Electric Co. 

Cincinnati, City of 

DeRose, G. M. 

DuPont de Nemours & Co. > RS 
Electric Service Co., Inc. 
Eljay, Inc. .... aajagt 293, 
Groban Supply Co. 


292 


292 
297 
290 
297 
297 


292 


Business Mgr. 


Hall & Co., Stephen 
H & P Machinery Co. 
Harris Machinery Co. 
Heat & Power Co., Inc. 
Hemphill & Co., Ine. 
Howe Brothers 
Land, L. J. 
Ledwon, S. W. . ’ 
Mississippi Valley Equipment Co. 
Meneante Chemical Co. Cle 
Neu Corp., Hugo 
Oberman, Paul dees ms 
Pelnik-Loconti Industrial Supply Co. 
Philadelphia Transformer Co..... 293, 
Sargent & Lundy . 
Schoonmaker Co., Inc., A. 6. 
Soul Clinic Ine. 
Traverse City Light & Sere Dept.. 
Turner, W. D. 
Wagner Co., Arthur 
Walco Electric Co. 
Walker & Collins 
Weaver, Charles 
White Eng. Corp. 
Wirt & Tosh 
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~o” BE Goodrie 


FIRST IN RUBBER 


Rubber carpet flies over 14 hills 


A typical example of B. F. Goodrich improvement in rubber 


OAL on a flying rubber oe goes 

4¥, miles from mine to a big elec- 
tric power house in southern Ohio— 
over 14 hills, over roads and overa river. 
It’s the longest permanent outdoor 
conveyor in the world. But at first it 
looked like one of those good ideas 
that just wouldn’t work. 

The trouble was that some of the hills 
were too steep—like the one in the 
picture. Ordinary belts couldn’t hold 
the weight of the coal, would be pulled, 
stretched and broken. 

Then the engineers heard about the 
B. F. Goodrich cord belt. Cords, running 


300 


lengthwise, held in place by rubber, 
hold more weight than heavy fabric but 
don’t add much weight to the belt itself. 
The belts have new, longer wearing 
rubber too. On this long conveyor 
they'll carry millions of tons. 

Product improvement at B.F.Goodrich 
goes far beyond ordinary “‘specifica- 
tions’’. That’s why specifications don’t 
tell half thestory when you’recomparing 
with B. F. Goodrich. 

Some B. F. Goodrich improvements 
are big, spectacular; some are little; 
many are too technical to explain easily, 
but all save you money. Every product 


gets its share—conveyor belts, V belts, 
every kind of hose, hundreds of others. 
None is ever regarded as finished or 
“standardized”. So don’t decide any 
rubber product you use is the best to 
be had without first seeing your 
B. F. Goodrich distributor. Find out 
from him what B. F. Goodrich 
has done to improve it recently. The 
B. F. Goodrich Company, Dept. M-573, 
Akron 18, Ohio. 


B.F Goodrich 


INDUSTRIAL PRODUCTS 
DIVISION 
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GRINNELL OFFERS YOU 
































the largest line, widest distribution, finest service in 


PIPE HANGERS AND SUPPORTS, ANYWHERE! 


~ 


Grinnell is America’s No. 1 supplier of pipe hangers and 
supports. There is no other company, anywhere, which 
provides as thorough and complete distribution service; 
makes as complete a line; or can cooperate as fully with 
you on all your piping assignments.. 

Through Grinnell’s coast-to-coast system of strategically 
located warehouses and jobbers, for example, you can 
purchase Grinnell Hangers out of stock, anywhere. 
Moreover, Grinnell, alone, of all manufacturers, main- 
tains a staff of trained personnel that is ready to work 
with you “on the job”, anywhere, in solving any problem 


Grinnell Company, Inc., Providence, Rhode Island 
a . _ 7 ———— = 
pipe and tube fittings * welding fittings ° 
Grinnell-Saunders diaphragm valves * pipe °* 


industrial supplies . 


engineered pipe hangers and supports ° 
prefabricated piping ° 
Grinnell automatic sprinkler fire protection systems ° 


connected with erection of pipe hangers and supports. 


Profit by Grinnell’s nationwide service, large-capacity 
manufacturing facilities, and practical knowledge 
gained during more than 100 years of service in the 
piping field. Next time, specify Grinnell Pipe Hangers. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters ° valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 





1600° 








For this WIDE 














temperature range 
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Carey Alltemp 


MM Super-efficient ALLTEMP is a universal pipe and block insulation, offering extremely low 
shrinkage characteristics. It is easy to work and shape to fit any installation. ALLTEMP also 
gives you high moisture resistance, high thermal efficiency, unmatched structural strength—all 
the properties that mean low, low maintenance. Here—in one formulation—is the performance 
you want for all temperatures up to 1600° F. For cost-saving facts and the Carey ALLTEMP 
Specification Folder, mail coupon below. 





REN 
e « ® a THE PHILIP CAREY MFG. COMPANY, 
in Pa Le Ss t r id i in § f : ve | t X & | : Lockland, Cincinnati 15, Ohio, Dept. P-3 


THE PHILIP CAREY MFG. COMPANY i Send ALLTEMP Folder of specifications and installation details. 


[-] Have your Industrial Sales Engineer call. 
Better Products for Industry Since 1873 


Lockland, Cincinnati 15, Ohio 
In Canada: The Philip Carey Co., Ltd., Montreal 3, P. Q. 


Carey-approved contract units in major trading areas. Consult your 
neorest Carey District Office or your telephone directory. 





